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MOSICHUTEJIBHAS 3AITUCKA

[TporpammMa 1o XMMHM Ha YPOBHE CPEIHEro 001Iero oopazoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obpazoBanuu B Poccuiickoit @enepanun»,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUs (eaepabHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEAHEro
obmero o6OpazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBatensHOM crapaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit @enepanuu, peaanu3yomux OCHOBHBIC
oOpa3oBaTesibHbIE MTPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSI BOCIIUTAHMS B
Poccuiickoit @enepanuu Ha nepuoy 10 2025 roga» (Pacnopsixenue [Ipasutensctea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIX0/I0B K pa3pabOTKe MpOrpaMMBbl IO XUMHH, K OTIPEICTICHNIO 00IIeH CTpaTeTnu
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUSI O0YUAIOMIUXCS CPEICTBAMH YYeOHOTO Mpenmera «XuMHUs
i 10—-11 kiaccoB Ha 6a30BOM ypOBHE COCTAaBMIIM KOHIleNTyadbHbIe nonoxenuss @PI'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEPKaHUs, Pe3yJIbTaTOB OOYUYeHHS U TPeOOBaHUN K YPOBHIO
MOJTOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHUE, TIOJy4aeMO€ BBITYCKHHKaMu  0oOlIeo0pa3oBaTeabHON
OpraHu3alliy, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIY)XHUT
3aBepUIAIOIIMM ATallOM peajn3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTE!, MPUCYIIHUX LIEJTOCTHOHN cCUCTeMe XMMUYECKOT0 00pa30BaHusl. DTH IEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJbL, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphl YellOBEKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0pPOBBIO U MPHUPOJTHON Cpene.
Peanmusyercs xumuueckoe oOpa3oBaHuE OOyYarONIUXCS Ha YPOBHE CPEIHETO0 OOIIETro
00pa3oBaHus CPEICTBAMU YUeOHOTO mpeaMeTa «XUMHUsA», COAEP)KaHUE U NMOCTPOEHUE KOTOPOro
onpezeNieHbl B MpOrpaMMe MO XUMHHM € y4€TOM crenu(uKd HAayKM XUMUH, €€ 3HaYeHHs B
MO3HAHUU MPUPOABI U B MaTEpUAIBbHOM >KM3HM OOIIECTBa, a TaKke ¢ y4ETOM OOIMX Iieneil u
IPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMbl CpeTHEro oOIIero
oOpa3oBanus B Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK UIpaeT 0cOOYIO0 pOjb B COBPEMEHHOI
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyJabTypbl. OHa BHOCHUT CBOM BKIaja B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIILJIEHUS, B CO3JaHHUE I[EJIOCTHOTO MPEICTaBICHUS
00 OKpY’KaIoIeM MUPE KaK O €JMHCTBE MPUPOJIBI U YeTIOBEKA, KOTOPOE (OPMHUPYETCS B XUMHUHU HA
OCHOBE IMOHHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYXAIOIIET0 MHpAa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXXHBIMH 00JaCTAMU PUMEHEHUS.

TecHO B3auMOIEHCTBYS C IPYTUMHU €CTECTBEHHBIMU HAyKaMU, XUMUS CTajla HEOTheMJIEMON
YaCcThl0 MUPOBOU KYJNbTYphl, HEOOXOAUMBIM YCIIOBHEM YCIIEHIHOTO TPyJAa U >KU3HHM KaXKIOTro
yieHa oOmectBa. CoBpeMEHHas XHMMHUS Kak HayKa cO3uaTelbHas, KaKk HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha pEUIeHHE TIJI00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUA



YeJI0BEYeCTBA — CHIPbEBOM, SJHEPTETUYECKOM, TUIIEBOM, IKOJIOTUIECKOM OE30MaCHOCTH U OXPaHbI
3JI0POBBA.

B coorBercTBHM ¢ 0OOmIMMM LEISIMH M TNPHHLIUAIAMH CpeIHEro oOImiero ooOpa3oBaHUs
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb N3YUYEHHUS) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO HOJATOTOBKY OOYYaIOMIMXCS, HEOOXOJUMYIO UM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHUIHOIO BKIIOYEHHUS B JKU3Hb COLIMYMA,
NPOIOIDKEHHUS 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBnsirolmiuMu  ipefiMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
xuMus» 1 «O01ast 1 HeopraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUS KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUH M0 HEOPTaHUUYECKONW XUMUH (C BKIIOUEHHUEM
3HAHUH U3 001eH XUMUH) U OpraHnYeCKor XuMuU. POPMHUPOBAHUE JTAHHOW CUCTEMBI 3HAHUH MTPH
M3YYEeHUU IpeaMeTa obecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEIO MHOT000pa3usl BEIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepxaHus KypcoB — «Opranuueckas Xumus» U «O0mas 1 HeopraHuuecKkas
XUMHS» chOopMUpOBaHA B MPOrpaMMe 10 XUMHH Ha OCHOBE CHCTEMHOTO IOJX0Ja K M3yYCHHUIO
yueOHOro Martepuaga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMHA Ha
ONpeAeNEHHBIX TEOPETUUYECKUX YpPOBHSAX. Tak, B Kypce OpraHMYECKOH XHMMHU BEIECTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUM CTPOSHUS OPraHUYECKHX COCIUHEHUi, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M 3JIEKTPOHHBIX NPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Csenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HArOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKH AKTHUBHBIX COEAMHEHMH. B Kypce OopraHnyeckoil XMMUU MOIYy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MepBOHAYAJIbHBIC
IPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOICTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON peaKIIHHU.

[Tox HOBBIM yIJIOM 3peHHs B mpeaMeTe «XHMHUs» 0a30BOTO YpPOBHS pPacCMaTPHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOIO o0OIIEero o0pa3oBaHHs TEOPETHUYECKUH Marepuan u
(dakTosornuecKrue CBEACHMs O BEUIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUsS» O00y4aroIUMCs MPEJOCTaBIIeTCs BO3MOXKHOCTh OCO3HATh
3Hau€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOTMYECKUX TMO3MIINM,
riy0Xe MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHMIINX BEIECTBAX, UX COCTAaBE, CTPOECHUH, CBOMCTBAX U
INPUMEHEHHUH, a TaK)Ke 0 XMMUUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHsercas B Kypcax 10 wm 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTMUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JESITebHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHUS K IpOLECCY
TBOpYECTBA B 00JACTH TEOPUH U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAUMMBIX MpoOIeMax, CBI3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATH MH(OPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTANIbHBIX HCCIIE0BATENbCKUX 3a7ad. B 1ienom cojaeprxaHue
yueOHoro npeamera «XUMHsS» JaHHOTO YPOBHS M3y4YeHHs OPHEHTHUPOBAHO Ha (hopMupoBaHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QHIOCOYCKUX UAEH, TaKUX KaK:
MaTepHaIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpPa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTAaBOM U CTPOEHHEM, I03HABAEMOCTh IPUPOIHBIX SBJICHHH MMyTEM dKCIIEpUMEHTA
U pELIeHHUs NPOTUBOPEUUH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIiieM, a Takke MpodieM cOepexeHus
HHEPreETUUECKUX PECYPCOB, ChIPbS, CO3AaHNS HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B nutane penienus 3aa4 BOCIUTAHUS, Pa3BUTHS M COLIMATN3ALUU 00Y4aIOIIUXCS TPUHSATHIE
IPOrpaMMOil MO XUMHHM NOJAXOABI K ONPEIEICHHUIO COJAEPKAaHUS M IIOCTPOEHUs IperMeTa
MpeayCMaTpUBaOT (HOPMUPOBAHUE YHUBEPCAIBHBIX YYCOHBIX IEHCTBUM, MMEIOMUX 0a3oBoe



3HaYeHHE JUIA PA3IMYHBIX BUIOB JEATENBHOCTH: pEUIeHHs MpoOJieM, INOWCKA, aHalu3a MU
00paboTkn wHMOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
UCCIIEIOBATEIbCKON AEATEIbHOCTH, 3aHIMAIOIICH BaYKHOE MECTO B TIO3HAHUHM XUMHUU.

B npaktuke npenosaBaHus XMMUM KaK Ha YpOBHE OCHOBHOT'O 00ILero 00pa3oBaHMsl, TaK U
Ha YpOBHE CPEAHEr0 00I1ero oopa3oBaHus, IPH ONPEACICHUN COAECPKATENLHON XapaKTePUCTUKU
Heynedl M3ydeHus IpeiMeTa HalpaBlI€HUEM [EpPBOCTENIEHHOW 3HAUYMMOCTH TPAaJULMOHHO
npu3Haércst (OPMHPOBAHHME OCHOB XHMHYECKOW HAyKM Kak o0O0JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTUYECKOH AEATEIbHOCTH YeJIOBEKA M KaK OJIHOTO U3 KOMIIOHEHTOB MHUPOBOM
KynbTypbl. C METOJMYECKON TOYKH 3PEHUSI TaKOW IMOAXOJ K ONPEACICHUIO LeNel H3ydeHUs
IpeMETa SIBJISETCS BIIOJIHE ONPaBJIaHHBIM.

CornacHo NaHHOW TOYKE 3pPEHHUS TJIABHBIMU LENSAMU W3YYEHHUS TpeaMeTra «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIECH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOM JIeKAT KIIIOUEBBIC MMOHSTHS,
dyHaaMeHTalbHBIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
NOHUMaHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHMPOBO33PEHUYECKOro XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS M CTAHOBJICHHUS;

e (opMupoBaHME U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX IMO3HAHUS BELIECTB U
XUMHUYECKHX PEeaKIMi, HeOOXOAUMBIX Ul MPUOOPETeHHUs YMEHMH OpUEHTHPOBATHCS B
MUpE BEIIECTB M XUMUYECKUX SIBICHHUH, UMEIOIIUX MECTO B MPHUPO/IE, B MPAKTHIECKON 1
HIOBCEHEBHOM KU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIIBHOCTH, CBS3aHHBIX C HAOJIOACHHWEM W
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COONIIOJEHHEM TMpaBHi 0Oe30IacHOTO
oOpalleHus C BEeLeCTBaMHU.

Hapsany ¢ atuMm, comepikarenbHasi XapakTepUCTHKA [eJIel U 3a/1a4 M3YYeHUs IpeaMeTa B
porpaMMe 1o XMMHH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU NPUOPUTETAMU B
cucTeMe cpeaHero oomiero oopasoanusi. CeroHs B MPENoiaBaHUN XUMUHU B OOJBIICH CTENeHn
OTHa€TCs MPEANOYTEHUE MPAKTHUYECKON KOMIIOHEHTE CO/Iep)KaHusl 00yUeHUs], OpPUEHTHPOBAHHOM
Ha MOJrOTOBKY BBITYCKHHKa 0O0IIe00pa3oBaTeIbHON OpraHU3alliM, BIAJCIONIET0 HE HaOOpOM
3HaHUHM, a (PYHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CIOCOOAMM M YMEHHUSMH aKTHBHOTO
MIOJTyYEHUsI 3HAHUH U TIPUMEHEHUS MX B pealIbHOW KU3HHM ISl PEHICHUS TIPAKTHIECKUX 3a/1ad.

B cBa3u c 3TMM mpH U3yYEHMHM NpeaMeTra «XUMHs» JOMHHHUpPYIOIIee 3HaueHue
nproOpeTaroT TaKKUe el U 33a9H, KaK:

ajanTanus 00yJaroUxcs K yCJIOBUAM JMHAMUYHO pa3BUBAIOIIErocs MUpa, GopMUpOBaHHE
MHTEJUIEKTYaJbHO PA3BUTOH JIMYHOCTH, TOTOBOM K CamMoOOpa30BaHHWIO, COTPYIHHYECTBY,
CaMOCTOSITEJIbHOMY HPUHSATHIO T'PAMOTHBIX DPELICHWH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMEHEHUEM;

dopmupoBaHHe y OO0YyYalOIUXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIH),
UMEIOIINX YHUBEPCATbHOE 3HAYCHUE TS PA3IMYHBIX BUJIOB JIESTEIHHOCTH: PEUICHUS TPOOIIeM,
MIOMCKa, aHalu3a MU 00paboTKM HMHPOpPMALUHU, HEOOXOMUMBIX JJsI HPUOOPETEHHUs OIbITa
NEeSITeTHHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B MO3HAHWU XUMHH, & TAKKe JUISI OIEHKH C
MO3HUILMN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpTaHMW3M YeJIOBEeKa U TPUPOJHYIO CPEINy;

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
oOyJaromuxcs: CrocoOHOCTH CaMOCTOSITENIbHO NPUOOpEeTaTh HOBBIE 3HAHHUA [0 XUMHHU B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIUIsI TIOMCKA M aHAIM3a Y9eOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMHUIECKOTO
COJICpXKAHUS;



dbopMUpOBaHUE U PA3BUTHE Y O0YUYAIOIIUXCS ACCOIUATUBHOTO M JIOTUYECKOTO MBIIUICHUS,
HaOIOATEIPHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU H MTPOBEICHUU XUMUYIECKOTO IKCIICPUMEHTA;

BOCIIMTAHHE Y 00YJAFOIIHUXCS YOCXKTEHHOCTH B TYMaHUCTHICCKOM HAIPABICHHOCTH XUMHUH,
e€ BaXHOW pOJIM B PEIICHHH TJIOO0AIBHBIX MPOOJIEM pPANMOHAIBHOTO MPHPOIONOIL30BAHUS,
MIOTIOJTHCHHS YHEPreTHYCCKUX PECYpCOB M COXPAHCHHS MPHUPOJIHOIO PAaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIE 1 CBOEMY 3/I0POBBIO, a TAKXKE MIPHOOPETESHUS
OIBITA MCITOJIb30BAHMS TOJYUYECHHBIX 3HAHUH JUIS MIPHHITHS TPAMOTHBIX PEIICHUN B CUTYaIUsX,
CBSI3aHHBIX C XHUMHUYECKUMU SIBIICHUSMHU.

B ydeObHOM maHe cpemHero ooOmero oOpa3oBaHUsA YYEOHBIH mpeaMeT «XUMHUSY,
M3y4aeMblii Ha 0a30BOM YPOBHE, SIBISICTCS 00S13aTEIIbHBIM Y4€OHBIM MPEAMETOM.

OO11ee YUCIIO YacoB, OTBEAEHHBIX JUIsl U3YYCHHUs XHMHHU, Ha 0a30BOM ypOBHE CPEIHEIrO
obiero odpazoBanusi, coctaisieT 68 yacon: B 10 knacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 gaca (1 4ac B Hezem1O).

COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

ITpenmeTr opraHMuYecKOil XMMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJyUYECHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus CTpOeHUs: oprannyeckux coequHenuit A. M. byrneposa,
e€ OocHOBHble NONOXKeHUA. CTpyKTypHble (DOpPMyJbl OpPraHMYECKHMX BellecTB. lomosnorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COESAMHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o knaccupuKay opraHuyeckux Beuiects. HomeHkiaTypa opraHn4eckux
coeIMHEeHU ! (cucTeMaTu4ecKas) U TPUBHAJIbHBIE HA3BaHUS BAKHEHIIIMX [IPEJICTaBUTENIEH KIaccoB
OpPraHMYECKUX BEILECTB.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMHM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYI
OpraHMYECKHUX BEIEeCTB, HaONIOJICHWE M OMNHCAHME JEMOHCTPALlMOHHBIX OINBITOB IO
NPEBPAILCHUIO OPraHUYECKHX BEILECTB MPH HarpeBaHUH (TU1aBjIeHue, 0OyTIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKMH psa. MetaH m 3TaH — mpocTeumme
IPEJICTaBUTENN AJIKAHOB: (PU3NUECKHE U XUMUYECKUE CBOIMCTBA (peaKluy 3aMeIleHUs] U TOPEHNs),
HaXO0XJICHNE B IPUPOJIE, TOIYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONUIEH — MpOCTeHIIne
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyY€HUE U TIPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MeTunOyranuen-1,3: crpoeHHe, BaKHEWIIME XMMUYECKHE
cBoiicTBa (peakius noaumepusanuu). [logydeHre CHHTETHUECKOTro KayuyKa U pe3HHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKMH psia. AlETuieH —
MPOCTEHIINNA MPECTaBUTENb AJTKUHOB: COCTaB, CTPOEHUE, (PU3NYECKHNE U XUMUYECKHE CBOMCTBA
(peakiuu ruIpUpPOBaHUS, raIOTEHUPOBAHNUS, TUAPATALIMHU, TOPEHHUS ), TOJTyUYCHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TOJIyd€HHE M TNpUMeHeHHue. Toxyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (peakyuu 2aio02eHuposanus U HUmpoGanus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKU YTaeBOAOPOAOB. [IpuponHbIii ra3 U MomyTHbIE HEPTSIHBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CnocoOsl nepepaboTKu HeTH: eperoHka, KPeKUHT (TEpMUUYECKUH,
KaTaluTHueckuil), mmponu3. IlpogykTel mepepaboTku HedTH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEHHBII yrob ¥ NPOAYyKTHI €ro nepepadboTKy.



OKCHEpUMEHTAJILHBIE METOJIbl M3Y4YEHHs BEIIECTB U MX IPEBPAIICHUI: 03HAKOMIIEHUE C
o0pa3laMu IIacTMacc, KaydykoB U pe3uHsl, kojutekuuu «HedTb» u «Yromab», MonenupoBaHue
MOJIEKYJ YTJIEBOJOPOJOB W TaJOr€HONPOU3BOAHBIX, IPOBEJICHHE MNPAKTHUYECKOW PaOOTHI:
HOJIy4EeHHUE 3TUIIEHA U U3yYEHHE €r0 CBOMCTB.

Pacuérnsble 3anaum.

Bbluucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 UCXOJIHBIX BELECTB WM IPOAYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTPOEHUE, (U3NYECKUE U
XUMHUUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHue. BonopoiHble ¢BA3M MeX1y MOJIEKyJaMH clUpToB. JleficTBHe MeTaHOIa U 3TaHOJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroatomMHble CHMPTHL. OTUJICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKUEe U
XUMHYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOIOaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M desjoBeka. llpumMeHeHue TIiuLEepUHA U
STUJICHTJIUKOJISL.

®deHou1: cTpoeHUEe MOJIEKYIbl, (PU3HYECKHe U XMMUYEeCKHE CBOMCTBA. TOKCHYHOCTD (eHOa.
[Tpumenenue penona.

Anprerunpl M kemouwvl. DopManbIeruj, aueTadbAerH]li CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOHCTBA (PEaKIMM OKHUCIEHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIE PEAKIIMH),
HOJIy4eHUe U IPUMEHEHHE.

OnHOOCHOBHBIE Ipe/iebHbIe KapOOHOBbIE KUCIOTh. MypaBbuHas U YKCYCHasi KHCIJIOTHI:
CTpoeHue, pU3NUECKUue U XUMHUYECKUE CBOICTBA (CBOMCTBA, 00LIMe I KJlacca KUCIIOT, peaKius
sTepudUKaNMU), TOoNydeHHe W mpuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblja KaKk COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX
MOIoIIee IEHCTBHE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. bruosnorudeckas poib KUPOB.

VYrneBobl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOA0B (MOHO-, TU- U Mojaucaxapupsl). ['moko3a —
IpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumozeiicteue ¢ rugpokcuaom menu(ll), okucinenne aMMuadHbIM PaCTBOPOM OKCH/IA
cepebpa(l), BoccraHoBiIeHHE, OpOXKEHUE TIIOKO3bI), HAXOXKACHUE B MPHUPOJE, NMPUMEHEHHE,
6uonornyeckas poib. oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue kpaxmaina U LEUTI0I03BL.
dusnueckue 1 XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKlns C HOI0M).

OKCHepUMEHTAJIbHBIE METOAbl W3Y4YEHMsI BEIIECTB U MX IPEBpalleHM: NpOBEACHUE,
HaOJIoIeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHoda okcuaoMm Mmeau(ll)), MHOroaToMHBIX
cupToB (B3auMmojeilicTBue rmiepuHa ¢ ruapokcugom menu(ll)), ampaerumgoB (okucieHue
aMMHUa4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(ll), B3aumoeiicteue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOWCTBA pacTBOPA YKCYCHOM KUCIIOTBHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHUIO XWMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIIECTBA MIIM IPOAYKTA PEaKIMK MO0 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJIHOTO
U3 UCXOJHBIX BEIIECTB WIN IIPOJYKTOB PEAKIUN).

A3oTconepikaliie opraHu4eckie CoeIMHEHNSI.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHnyeckue coequHenns. Puzndyeckue 1 XMMUYeCKHue
CBOICTBa aMUHOKHUCIOT (Ha mpuMepe IIHIKMHA). bHojormueckoe 3HaueHHE AMMHOKHCIIOT.
[TenTupael.




benku kak mpupoaHbIE BBICOKOMOJEKYISIpHBbIE coeAuHeHus. llepBuuHas, BTOpuUYHas U
TpeTU4YHasi CTPYKTypa OenkoB. XHMHUECKHE CBOMCTBa OENKOB: THUIPOJIU3, JE€HATypalus,
KaueCTBEHHbBIC PEaKlIMK Ha OCJIKHU.

DKCrepUMEHTAIbHBIE METOJIbI M3YYEHHUs BEIIECTB M WX MpEeBpaLICHUI: HaOII0IeHUE U
ONHUCaHUE JEMOHCTPALIMOHHBIX ONBITOB: JIEHATYypalusi OEJIKOB MpPHU HAarpeBaHWUU, I[BETHHIC
peakiuu OeIKOB.

BbicokoMoieKyJIIpHBIE COeITNHEHU S

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUN: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEINEeHb MOJMMEpU3aluU, CpeAHsss MoJieKysipHas macca. OCHOBHbBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHNN — IIOJIMMEPU3ALHS U MIOJTUKOHACHCALUS.

OKCIepUMEHTaIbHbIE METOAbl U3YYEHHUS! BEIIECTB M UX MPEBPALICHUN: O3HAKOMIICHUE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MexXnpeaMeTHbIX CBS3€H MPU MU3y4YEHUHM opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCS 4epe3 HCIOIb30BAaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSTUH, TaK U
MOHATUH, ABIISAIOIIMUXCSA CUCTEMHBIMU JUISI OTAENbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO0mue ecTeCTBCHHO-HAYyYHBbIC IOHSATHS: SIBIICHUE, HAYYHBIH (DaKT, THUIOTE3a, 3aKOH,
TEOpHs, aHaju3, CHUHTE3, KiIaccupuKalusa, TM[EePUOJUYHOCTh, HAONIO/IEHNEe, HW3MEpEeHHe,
AKCIIEPUMEHT, MOJICIIUPOBAHUE.

®du3nka: MaTepusi, SHEPIUsl, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SHEPreTUUECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00hEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3MUCCKHUE BETMUNHBI U S TUHUIIBI KX
U3MEpPEHHUSL.

buonorus: xinerka, opranusMm, Ouocdepa, oOMeH BemeCTB B OpraHu3me, (HOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PepMEHTHI).

['eorpadusi: MUHEpAITbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHoorus: NUILEBbIE MPOAYKTHI, OCHOBBI PallMOHAIIBHOTO MUTAaHUs, MOIOIINE CPEICTBA,
JIEKAPCTBEHHBIE U KOCMETHYECKHUE TIpenapaTsl, MaTepUabl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBILIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHHU

XuMuYeckud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs OOOJIOYKA.
DHepreTUyYecKre ypOBHH, MOAYPOBHH. ATOMHBIE OpOUTaNy, S-, P-, d- anmemeHTh. OCOOCHHOCTH
pacrpeieieHusl SJIEKTPOHOB MO OpOUTANSIM B aTOMaxX AJIEMEHTOB IMEPBBIX UYETHIPEX MEPUOJIOB.
DneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepuonuueckuin 3akoH u llepuomgmyeckas cucrema XuMuueckux osnemeHtos J[. H.
MenneneeBa. CBsi3b nepHoOaWYecKOro 3akoHa W [lepuoanyeckoil CHCTEMBI XUMHUYECKHX
sanemenToB JI. 1. MenzeneeBa ¢ COBpEMEHHON TeOopuel CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX M CIIOYKHBIX BEIIECTB
0 TPYIIaM U NepruojaM. 3Haue€HUEe MePUOINUECKOr0 3aKOHA B Pa3BUTHU HayKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3M (KOBAJICHTHAs
HEMoJIsIpHasl W TOJSApHAs, MOHHAs, MeTajndeckas). MexaHu3mbl 00pa3oBaHHsS KOBaJCHTHOMN
XUMUYECKON CBS3U (OOMEHHBIN M JTIOHOPHO-aKIenTOpHBIN). BomopoaHas cBsa3s. BajaeHTHOCTS.
DNEeKTpOoOTpULIaTENbHOCTh. CTeneHb OKuclieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHHsI. 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[lonsiTue o AucnepcHbIX cucteMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPbL. MaccoBas 10Jist
BEII[ECTBA B PACTBOPE.

Knaccudukanus HeopraHu4eckux coeinHeHnid. HoMeHK1aTypa HeopraHu4ecKux BEIIeCTB.
I'eneTndeckas CBA3b HEOPraHWYECKHUX BELIECTB, MPUHAIICKAIINX K PA3IUYHBIM KJIACCAM.



Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX peEakiUii B HEOPraHUYECKOH U
OpPraHMYeCKOW XMMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpaICHUS
SHEPTUU MPU XUMUYECKUX PEAKITUIX.

CkopocTh peakinuu, €€ 3aBUCHMOCTh OT pas3MyHbIX (akTtopoB. OOpaTUMBbIC pEaKIUH.
Xumuueckoe paBHOBecue. DaKTOpbI, BIMSIOIIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpuniun Jle [larensbe.

DOnekrponuTryueckas auccoruanus. CuwibHble u ciadbie 31eKTponuThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KUCJIAsl, HEUTpaIbHasl, IET0YHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCNEepUMEHTAIIbHBIE METO/bl M3Y4YCHHUS BEIIECTB M WX IPEBpALCHHUI: JEMOHCTpaLIMs
tabnun «llepuoguyeckas cucrema xumuyeckux siemeHToB [[. U. MenneneeBa», uzyueHue
MoJeNIeld KPUCTAUIMUECKHX PEmETOK, HAOMI0JIeHHe ¥ ONHCaHWUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpEeNIEJIEHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
HMOHHOTO OOMEHa), MPOBEACHHE MPAKTHYECKOW padoThl «BimsHue pa3nuyHbIX (DaKTOpOB Ha
CKOPOCTb XUMHYECKOU pEaKIIUN».

Pacuérnnie 3agaum.

PacuéTel 0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacU€Thl C UCMOJIBb30BAHUEM MTOHATHS «MACCOBAs J10JISI BEILIECTBAY.

Heopranuueckasi xumusi

Hewmeramnsl. [Tonoxxenue HemetaiuioB B [lepruoandeckoi cucteMe XUMUYECKUX 3JIEMEHTOB
. . MeHneneeBa U OCOOCHHOCTH CTpOEHHUsS aToMOB. DU3MYECKHE CBOWCTBA HEMETAJUIOB.
AJToTponusi HEeMETaUIoB (Ha MpUMeEpe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XHUMHYECKUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIiepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUI).

[IprMeHeHne BaXKHENUIIINX HEMETAVIOB U UX COCTMHEHUN.

Meramnel. [lonoxenne mertamios B [lepuoanueckon cucreme XMMUYECKUX AJIEMEHTOB /l.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmue
dbusnueckue cBoiicTBa MeTamioB. CIUIaBbl METAIOB. DJEKTPOXUMHUYECKUN P HAMpsHKECHUH
METaJIJIOB.

XVUMUYECKHE CBOICTBA Ba)XHEWIIMX METAIIOB (HATPUH, Kaiuii, KanblHid, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUMN.

OO6mmue criocoOb! moay4YeHus: MeTauioB. [IpruMeHeHre MeTamioB B OBITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METOJbl H3yYEHHUsS BEHIECTB M WX TNPEBPAIICHUI: H3YYECHUE
KOJUTeKIUU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAIIOB, PElIeHHE SKCIIEPUMEHTANBHBIX 3a/1a4,
HaOJIOZICHUE W OIMCAaHHUE JEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBUE
TUAPOKCHIA ATIOMUHHUS C PACTBOPAMH KHUCJIOT M LIEN0YEH, KAUeCTBEHHbIE PEaKIIUU Ha KaTHOHbI
METaJlIOB).

Pacuérnnie 3anaum.

PacuéTer Macchl BemecTBa wik 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
Wi 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIINH BEIIECTB, pacyEThl Macchl (00BEMA, KOTMUYECTBA
BEII[ECTBA) MTPOIYKTOB PEAKIIMH, €CITH OJTHO M3 BEIECTB UMEET MIPUMECH.

XuMHuA 4 KM3Hb

Posb xuMuun B o0ecnieueHnr 3KOJIOTHUECKOM, SHEPreTUUeCKON U MUILEBOI Oe30MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHSATHE O HAYYHBIX METOJaX MO3HAHUS BEUIECTB M XUMHUYECKUX PEAKIIUA.

[IpencraBnenns 06 0OUTUX HAYYHBIX TPUHITUTIAX TTPOMBITIUICHHOTO TIOJTYYCHHSI BaKHEUIITHUX
BEIIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUATIOB: BAXKHEWINHNE CTPOUTEIbHBIE MAaTEpHAIIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAIbHBIC yI0OPEHHS.



XuMHUs ¥ 3I0pOBhE YEIIOBEKA: TpaBHUJIa WCIOJB30BAHUS JICKAPCTBEHHBIX IPEMapaToB,
npaBuiia 6€30MacHOr0 MCIIOIb30BaHMsI IPENapaToB OBITOBOM XUMHUU B TTOBCETHEBHOM JKHU3HHU.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H MPH W3YYCHHH OOIIEH U HeOpraHMYeCKOil XUMUU B
11 xmacce OCYIIECTBIISIETCS Yepe3 UCIOIB30BaHUE KAaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSTHH,
TaK U MOHSTUM, SBISIOUINXCA CUCTEMHBIMU IJI OTIEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO
IIUKIIA.

OO01re ecTecTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CHHTE3, Kiaccu(ukauusi, NEePUOJUYHOCTh, HAOIIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEepEeHHe, SIBJICHUE.

dwusmuka: marepus, >HEPrusi, mMacca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaZo0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUil YPOBEHb, BEILECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIIMYMHBI U €AUHUIIBI MX H3MEPEHHSI, CKOPOCTb.

buonorus: kneTka, opraHu3M, JKOCHCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OMEH BEUIECTB B OPTaHU3ME.

['eorpadusi: MUHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHONOTHs: XUMUYECKask IPOMBIIIJICHHOCTh, METAJLTYPTHsl, IPOM3BOJICTBO CTPOUTEIBHBIX

MaTCpHaJIOB, CEIBCKOX03IHCTBEHHOE IIpOu3BOJACTBO, nUIcCBas IMPOMBIIIJIICHHOCTD,
q)apMaIIGBTI/I‘-IeCKaSI IMPOMBIIIJICHHOCTD, IIPONU3BOACTBO KOCMECTHUYCCKUX npemnaparos,
IMPOU3BOJACTBO KOHCTPYKINMOHHBIX MaTCpHajoB, QJICKTPOHHAsA MMPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHH.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS INPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOEHHUS OOy4aroIIUMUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Ui pa3pabOTKH IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
IpOTrpaMM CpeAHEro o0IIero 00pa3oBaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MpeIMeTa « X MMHs» Ha YPOBHE CpeTHEro 0011ero 00pa3oBaHus BbIIEIEHBI
CJIEAYIOLIME COCTaBIIAIOIIHUE:

OCO3HaHME O0YYAIOUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOTIPEICIICHUIO;

HaJInYMe MOTUBAIMH K 00yUeHHIO;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHU JIMYHOCTH HAa OCHOBE KITFOUEBBIX
LIEHHOCTEW ¥ UCTOPUUECKUX TPATULIUN 0a30BOM HAYKH XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYAIOMIMXCSI PYKOBOJCTBOBATHCS B CBOCH JEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHON CHCTeME XMMHUYECKOTro
obOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOH KYNbTYphl M CHOCOOHOCTH CTaBUTH LETH U
CTPOWTH )KM3HEHHBIC TIIAHBI.

JIMYHOCTHBIE PE3YNIbTATHl OCBOCHUS MpeIMeTa « X UMHSI» JTOCTUTAIOTCS B €IMHCTBE YUeOHOM
U BOCITUTATEIIHLHOHN JIEATEIILHOCTH B COOTBETCTBUHU C TYMaHUCTHYECKHMH, CONMOKYIHTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU W HJeaJaMHU POCCHUICKOrO TI'pa)<IaHCKOTo OOIEeCTBa,
NPUHATHIME B OOIECTBE HOpPMaMH W TMPAaBHJIAMU TMOBEICHHS, CIIOCOOCTBYIOIIMMHU MpoIeccam
CaMOIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIUXCS.

JIM9HOCTHBIE PE3yIbTAaThl OCBOCHUS TpenMeTa «XUMUS» OTPaxaroT CPOPMHPOBAHHOCTH
OTIbITA IT03HABATEIHHOM U IPAKTUYECKOHN AEATEIbHOCTH 00YUYaIOIIMXCS IO PeaTH3aliy IPHUHSTHIX
B OOIIIECTBE LIEHHOCTEH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHMS:



OCO3HaHHUS O0YYAIOMIMMICS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKCHHUS K
3aKOHY U MPaBOIMOPSIKY;

NPEACTABICHUS O COIMAIBHBIX HOpPMax W MpaBUjIaX MEXKIUYHOCTHBIX OTHOIICHHUI B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW ACSITEILHOCTH MPU CO3/IaHUU YICOHBIX MPOCKTOB,
peleHnr y4yeOHbIX U TO3HABATENbHBIX 33/1a4, BHINOJTHEHUH XUMUYECKIX AKCIIEPUMEHTOB;

CIIOCOOHOCTH NMOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apIrYMEHTHI IPYTUX
IIPU aHAJIKM3€ Pa3IMYHBIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS !

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAUI0 OTEYECTBEHHOU
XUMUH;

YBa)XEHUSI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPUM U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHIKEHUS HAYKU €CTh PE3YNbTaT JJIUTEIbHBIX HAOIIOJACHUM,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U IPAKTHKOB;

WHTEpECa M TI03HABATEJIbHBIX MOTHBOB B TMOJYYEHHU U TIOCIEAYIOIIEM aHaJIM3e
uH(GOpPMAIIMU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBSI3aHHBIE C XUMUUECKUMU SIBIICHUSMU, U TPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEJECHHWE W TIOCTYNKH CBOMX TOBApPHUIICH C MO3UIUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ATHX MOCTYIKOB;

4) dopMupoBanus KyJbTYpPbl 310POBbS:

MOHMMAHUSA LIEHHOCTEH 3J0pOBOrO M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOTUMOCTU
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOMrofieHHs TpaBUJI OE30MacHOTO OOpalleHus] ¢ BEIIeCTBAMH B OBITY, MOBCEIHEBHOU
JKU3HH U B TPYIOBOU JEATETbHOCTH;

MOHMMAHUA IEHHOCTH TPaBHJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0O€30MacHOTO
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEI0BATENLCKOU JICSITEIIBHOCTH,
00IIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTHX BUAAX JAESTENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHWU TMPAKTHYSCKUX 3a/ad COIUATIBHOMN
HAIPaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUYCHHUIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYA0BOU NESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBIOOPY MHIUBUIYATbHON TPACKTOPUH 00pa3oBaHusl, OymyIien
mpo()eCCUu 1 peann3alui COOCTBEHHBIX )KU3HEHHBIX TUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

HKOJIOTMUYECKH IeNIeCO00Pa3HOr0 OTHOMIEHHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHMMAaHUS TJI00AILHOTO XapaKkTepa SKOJIOTHUECKUX MPoOTIeM, BIMSHHUS SKOHOMHUYECKHX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HaHUS HEOOXOJMMOCTH HCIIONB30BAHMS JOCTHKEHUH XUMHH JJI PELICHUS BOPOCOB
ParMOHAIBHOTO MPUPOIOTIOIH30BAHNS,



AKTUBHOI'O HENPUATHUS JEUCTBUM, NMPUHOCAIIMX BpPEI OKPYKAlOLIEW NMPUPOJHOM Cpelne,
YMEHHMsI MPOTHO3UPOBATh HEOIATrONPUATHBIE SKOJIOTMUYECKUE IMOCIEIACTBUS MPEeIIpPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJIbTYphI, OIBITA
JEATETbHOCTH  SKOJIOTUYECKOM HAmNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATBbHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

c()OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U OOILIECTBEHHON MPAKTUKU;

MOHMMAHUS CHEIU(PUKA XMMUU KaK HayKH, OCO3HaHUs e€¢ poinu B (OPMUPOBAHUU
paloOHaIbHOIO HAYYHOTI'O MBIIUIEHUS, CO3JaHUH LEJIOCTHOTO MPEACTaBICHHS 00 OKpYKaroleM
MHpE KaK O €JUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHnu IpodiieM COXpPaHEHUs TPUPOIHOTO PaBHOBECHS;

yOXKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHH JJII COBPEMEHHOM IMBUJIM3AIMHU: B €&
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M Ba)XKHOM POJIM B CO3/IaHUU HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHAH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCcKOM, MHUIIEeBOM M HKOJOTMYECKOH Oe30MacHOCTH, B PAa3BUTUU MEIUIUHBL,
00€ecCIeueHUH yCIOBUN YCTEIIHOTO TPYJA U AKOJIOTUYECKH KOM(POPTHOM KU3HU KaXKIOTO WieHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BaTh MOMy4yaeMble 3HAHUS IS
aHajan3a U OOBSCHEHHUS SBJICHUU OKPYXAIOIIEro MUpa U MPOUCXOJAIIUX B HEM H3MEHEHHH,
YMEHHUsI J1eJaTh 000CHOBAaHHBIC 3aKIIIOUEHHUSI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIHUXCS JaHHBIX
C LEJBIO MTOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO MCTOIh30BaTh XUMUYECKUE 3HAHUSA [Tl pEeUIeHHs TIpoOiieM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO U HUCCIIE0BATENbCKOM JAESITENIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HEMPEpPHIBHOMY OOpa30BaHHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJYY€HHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEeOHOCTSMU;

MHTEpeca K 0COOGHHOCTSM TPYZAa B Pa3IUYHBIX cdepax npodeccrnoHalbHOM e TeNbHOCTH.

METANPEAMETHBLIE PE3YJIbTATHBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4uyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauUMMBbIe N7 (HOPMHUPOBAHHS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCHUTUTMHAPHBIC
(MexXmpeaMeTHbIe) OOIeHAyYHbIE TTOHITHS, OTPaXAIOIUe 1EJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJIOB TIO3HAHMSI, HCIIOIh3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUs, SBJICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, HCCIIEI0OBaHNE, HAOMIOACHHIE, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHE);

YHUBEpPCAIbHBIE yaeOHbIe JEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHEIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COIMATbHOM KOMTIETEHITUN 00 YyJarOIINXCs;

CIIOCOOHOCTh ~ OOYYaIOMIMXCSl ~ UCIOJb30BaTh  OCBOEHHBICE  MEXIUCIHILTHHAPHEIE,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCAJIbHbIC Yy4YeOHBIC JEHCTBHS B TIO3HABATEIILHOW U
COIIMAIbHOM MPAKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHU U PETYIATUBHBIMU JICHUCTBUSMU.

OByajieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBble JIOTHYecKNe TeCTBUS:



CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBAaTh MpOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEAENATh LEIN JEATENbHOCTH, 3aJaBasl IapaMeTpbl UM KPUTEPUHU HMX JOCTUKECHMS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMW NPHUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapakTepHble MpPHU3HAKKM MOHATHUM M yCTaHAaBIMBaThb MUX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIS1 OOBSICHEHHSI OT/ICJIbHBIX (PAaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELECTB U XUMUUECKUX PEAKIIUM;

YCTaHABJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOMTB JIOTHUECKUE PACCYXKIEHUS (MHIYKTUBHBIE, I TyKTUBHBIE, [10 aHAJIOTHH ), BBISBIIATh
3aKOHOMEPHOCTH M MPOTHBOPEUUS] B pPaCCMaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOYECHHUS;

IPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCIIOIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MO/IeJH, TPe0Opa30BbIBATh MOAEIbHBIE MPE/ICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMH4YecKass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — TpU pPEIeHHH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTHUECKUX 33/1a4, IPUMEHATh Ha3BaHHbIE MOJIEJIbHbIE ITPEICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX PU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBHS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUIA;

dopMynupoBaTh LEIM U 3aJayd MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENIEHO C(hOPMYITUPOBAHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS TMITOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUIA;

BJIQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOMIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
POTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh OOOOLICHHS W BBIBOJBI OTHOCHUTEIEHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
MPOSBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbBHOMY ITOMCKY METOJOB pEeIlIeHus
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHaJTM3UPOBATh MH(POPMAIUIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHUS, KPUTUIECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

(dopMynUpoBaTh 3ampOChl M TMPUMEHSATh pa3IMYHbIE METOJbl NMpH IOHMCKE U OTOOpe
uH(popMalnu, HEOOXO0AUMOM /1J1s1 BBITIOJIHEHUS YUE€OHBIX 33/1a4 ONpeAeaEHHOrO THIIA;

nproOpeTaTh OMBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBHYIO (OpMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAYYHBIH S3bIK B KayeCcTBE CpEACTBA MNpU paboTe ¢ XUMHUYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIISIITHOCTH.

OsiajeHHe YHHBEPCAJIbHBIMH KOMMYHHMKATHBHBIMHU AeHCTBHAIMM:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKA3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMENl PE3yIbTaTOB IO3HABATEJIbHOM AESTEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHM MPH BBIIOJHEHHH XMMHUYECKOIO



HKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro IpoekTa ¥ (OpMYJIMpPOBATH BBIBOJBI 10 pPE3yJbTaTaM MPOBEAEHHBIX
UCCIICIOBAaHM TyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS 1 0OMEHa MHEHHSIMU.

OnJialeHHe YHUBEPCAJIbHBIMH Pery/IsTHBHBIMM JeHCTBHSIMU:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTD,
onpenenss € eI M 3aJa4d, KOHTPOJIMPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeJyiaraéMplii aIrOpUTM JEUCTBUN IPU BBHIIOJHEHMM YYEOHBIX M MCCIIEOBATEIbCKUX 3a7ad,
BBIOMpATh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yU4E€TOM MOJYYCHHS] HOBBIX 3HAHUH O
BELIECTBAX U XUMUUYECKUX PEaKLUsX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH JI€SIT€IbHOCTH Ha OCHOBE CaMOaHaJIN3a U CAMOOLIEHKH.

NPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)karoT:

c(OPMHUPOBAHHOCTb IIPEACTABICHUI O XUMUYECKOM COCTaBIISIIOIIEH €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, POJIM XMMHUU B TIO3HAHWU SIBJICHUN MPHUPOJBI, B (POPMHPOBAHUU MBILIUICHUS U
KyJbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOOUMON [UId peIIeHUs
NPAaKTUYECKUX 3a1a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
HOPUPOHOI cpere;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUW, KOTOpas BKJIKOYAECT: OCHOBOIOJArarolIue
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Qopmyna (pa3BEépHyTas U
COKpalléHHas), MOJb, MOJSpPHas Macca, MOJIIpHBIH 00BEM, YIJIEpOJIHBIA  CKEJeT,
(GyHKIMOHAJIbHAS TpyMNa, paguKanl, HU30MEpus, U30MEpbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJIEpIKAIUE COECIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUSI OPTraHUYECKUX
BemecTB A. M. bytnepoBa, 3akOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHHUS, JIeXkKalllhe B OCHOBE MOHUMAaHUS
OPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEIEHUS O CBOMCTBAX,
CoCTaBe, OJy4YeHUHU U 0€30I1aCHOM MCIOJIb30BaHUH BaXKHEUIIINX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTHUYECKOM IEATENBHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
MX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMIMCAaHUM COCTaBa, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYJl OPraHUYECKUX BELECTB
Y YpPaBHEHUI XMMHUYECKHX pEakLUii, N3rOTaBIMBATH MOJEIN MOJIEKYJ OpPTaHUYECKHX BEILECTB
JUTSL WJUTFOCTPALIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIMBATh MPUHAIIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEUIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynie CoeIuHEeHUN
(YriaeBoJopobl, KHCIOPOJ W a30TCOJEpXAlllde COCIUHEHHs, BBICOKOMOJIEKYISIpHBIE
COCIIMHEHUS), JaBaTh MM Ha3BaHHsS o cucremarndeckoir Homenkimatype (IUPAC), a Taxxke
IPUBOANUTH TPUBHAJbHBIE HA3BAHUS OTICIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMUJIEH,
aleTHJIEH, STWICHIVIUKOJb, TNIMLUEpPHH, (eHOJ, (opMaiabAeTui, aleTaablerui,, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BHJbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHWYECKHUX
BeniecTB A. M. bytiepoBa st 00bsiCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;



c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaTh COCTaB, CTpPOEHHUE, (HU3IUUYECKUE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MIPEACTABUTENECH PA3IMYHBIX KJIACCOB OPIraHMYECKUX BEILECTB
(MeraH, 3TaH, JSTWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyramguen-1,3, OeHsod,
METaHOJ, ATaHOJ, ATHJICHTJIMKOIb, TJIMIEPUH, (PEHOJ, aleTalbJIerua, MypaBbiuHas U yKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCJIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJIY HUMHU YPABHEHUSMH COOTBETCTBYIOIMX XUMHUYECKHUX PEAKLUUN C
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CBHIPBS
(He(Th, MPUPOAHBIA Ta3, YroJyib), CIOCOOBI MX MEpPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOAWTH BBIUYUCICHHUS IO XUMHYECKUM YPaBHEHUSM
(Macchl, 00BEMa, KOJIMYECTBA UCXOHOTO BEIIECTBA MIIM MPOAYKTA PEaKIIUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOT'O U3 UCXOHBIX BEILECTB WA IPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHH BIa/IeTh CUCTEMOI 3HAHUN 00 OCHOBHBIX METOAAaX HAYYHOT'O
MO3HAHUSI, HCIOJIb3yeMbIX B XWMHUM TPU HM3YYCHUM BEHICCTB W XHUMHUUYECKUX SBJICHUU
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS TSl IPUHSITHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMECHHI COOJIO/IATh MpPaBUiIa MOJB30BAHUS XUMHUUYECKOW TOCYION U
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU TI0 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATE XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus: OPraHUYECKUX BEILECTB IPU HAarpeBaHUU, MOJyYEHUE ITHIIEHA U U3YYEHHE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIH OPraHUYECKUX BEIIECTB, IeHATYypallys OeKOB PU HarpeBaHUH,
[BETHBIE PEAKIIMH OCJIKOB) B COOTBETCTBHH C IMPABUJIAMU TEXHUKHU 0€3011aCHOCTH MPHU 00paIlleHUn
C BeIIeCTBAaMHM M JIaOOpPaTOPHBIM 00OPYAOBAaHHEM, MPEACTABIATH PE3YJbTaThl XUMHUYECKOIO
JKCIIepUMEHTa B (hopMe 3amucH YpaBHEHHMH COOTBETCTBYIOIIMX pEakUUi U (popmynupoBaTh
BBIBOJIbI HA OCHOBE THX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KpPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OpMAaIHIO,
HOJYy4aeMyI0 U3 pa3HbIX UCTOYHHKOB (CpecTBa MaccoBoi MH(popMaluu, UHTepHET u Apyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOJIaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETbHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsS M
OKpY’Karolled MPUPOIHON cpesbl, 0OCO3HaBaTh OMACHOCTh BO3JCHCTBHUS Ha KMBbIE OPraHU3MBI
ONpeNIeEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokaszarens [IJIK, moscHsTs Ha
npuMepax crocoObl YMEHBUICHUS! ¥ MPEJOTBPAIICHHS] UX BPEAHOIO BO3JIEHCTBUS HAa OpraHU3M
4eJI0BEKa;

JUIsl 0Oy4arolMXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHSIThH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMHUYECKHX SBJICHHIA,

JUISL CTIETIBIX U Ca00BUAAIINX 00YJarOIIMXCs: YMEHNUE UCTIOIb30BaTh PeIbepHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1u1st 3anucu XumMuyeckux Gopmyt.

11 KJIACC

[TpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypcea «O01as 1 HeopraHuyeckasi XMMUs» OTPaXKaroT:

c(hopMUPOBAHHOCTD MPEICTABIICHUN: O XUMUUECKON COCTABIISIOINICH €CTECTBEHHO-HAYYHON
KapTUHBI MHpA, POJIU XMUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B HOPMHUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (QYHKIUMOHAJIBHOM TIPaMOTHOCTH, HEOOXOIMMOM [UIsl pelieHus
NPAaKTUYECKUX 3aJad M HKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3[I0POBBIO U
MIPUPOJHON Cpelie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOINe
NOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEeKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BAJICHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XHUMHUYEcKas CBs3b (KOBaJICHTHAs, HOHHAs, MeETaJNIM4YecKas, BOJOpOJHAs),



KpUCTAJZIMYECKAsl  PEIIETKA, TUIBI XMMHMUYECKHUX  pEakLuid, pacTBOp, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JICKTPOJIMTUYECKAsT JUCCOLMALMSA, OKUCIHTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakliiy, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI DJIEKTPOIUTUUECKON
qucconuanuu, nepuoandeckuil 3akod Jl. M. MenzeneeBa, 3aKOH COXpaHEHUSI MaccChl BEUIECTB,
3aKOH COXPAHEHHUs M IPEBpAIllCHUs 3HEPTUM NPU XUMHUYECKHX PEAKLMAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XMMHUHU, MHUPOBO33PCHUECKHE 3HAHUSA, JIe)KAIIUEe B OCHOBE ITOHUMaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH M O€3011aCHOM MCIIOJIb30BaHUM Ba)KHEHIINX HEOPraHMYECKUX BEIIECTB B
OBITY U IPAKTUYECKOM AEATEIbHOCTU YEJIOBEKA;

c(OPMHPOBAHHOCT YMEHUI BBIABIATH XapaKTE€PHbIC IPU3HAKK MTOHATUH, yCTaHABIMUBATb
UX B3aUMOCBSI3b, HCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPU ONMCAHWU HEOPraHMYECKHX
BELICCTB U UX NPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJHKY JUISl COCTaBJICHUS
dopMyn BelIeCTB M ypaBHEHUH XUMHUYECKUX pEaKLUUH, CUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalibHBIC HA3BaHHS OTICIbHBIX HEOPraHUYECKMX BEINECTB (YrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAas COJa, NUPUT U
JpyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONPEENATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHUSX PA3JIM4YHOIO COCTaBa, BUJ XUMUYECKON CBSI3U (KOBaJIEHTHAsl, HOHHAS,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIUIMUECKOW PEIETKH KOHKPETHOI'O
BellecTBa (aTOMHas, MOJIEKYJSpHasl, MOHHAs, METAJUIMYECKas), XapaKTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIUBATh IPUHAJUIEKHOCTh HEOPraHMUECKUX BEIIECTB
II0 UX COCTaBY K ONpeACIEHHOMY KJIacCy/TpyIle COeAMHEHUH (IPOCThIE BEIeCTBa — METAJLIbI U
HEMEeTaJlJIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUABI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICHT Hepuoaumdeckoro 3akona J[. W.
MengeneeBa U JI€MOHCTPUPOBATH €ro0  CHCTEMAaTU3UPYIOIIYIO, OOBSCHUTENIBbHYIO U
HNPOTHOCTUYECKYIO (YHKIINY;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb dJJEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKHX IeMeHTOB 1—4 nepronos [lepuonnueckoii cuctemMsl XUMHUECKUX diieMeHToB /1. U.
MeHeneeBa, HMCHONB3Ysl TOHITUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKHUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMHUYECKUX 3JEMEHTOB U UX
COEIMHEHUH 110 nepuoaam U rpynnam [leproandeckoil cucTeMbl XUMHAYECKHUX dieMeHToB /1. M.
Menneneena;

c(hOopMUPOBAHHOCTHh YMEHHUN XapaKTEPU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKUE CBOWCTBA
HEOPraHMYECKUX BELIECTB PA3JINYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE I€HETHUECKOMN
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IOMOILIBIO YpaBHEHUI COOTBETCTBYIOIUX
XUMHUYECKHUX PEAKIIU;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIMPOBATh XUMHUYECKHE PEaKIUU IO Pa3IndHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolx BeIIeCTB, TEIUIOBOMY 3G (eKTy peakiuu,
M3MEHEHUIO CTENIEHEeW OKHCIIeHUSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, Y4acTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHM COCTABIISATh YPAaBHEHUS PEAKIMN pa3IMYHBIX THIIOB, MTOJHBIE
U COKpallE€HHbIE YpaBHEHUS peaklii MOHHOIO OOMEHa, YUMTHIBasl yCIOBHS, MPU KOTOPBIX 3TH
peaxKuy UAyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIUH, MOATBEP)KAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BELIECTB, pACHO3HABaThb ONBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYHIHOCTh OKHCIHUTEIBbHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOT0 OanaHca ATUX PEeaKIHii;



c(OPMHPOBAHHOCTh YMEHHM OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakluu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEIHICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHElIHero Bo3aelcTBus (npunuun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHE MTPOLIECCHI, JIEIKAIINE B OCHOBE
IOPOMBIIIICHHOTO TIOJYYEHUS CEpHOM KHCIOTHI, aMMHakKa, a Takxke C()OpMUPOBAaHHOCTh
IpeJcTaBlIeHu 00 OOIIMX HAy4YHBIX MPUHLHUIAX U JKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
IIPOU3BOJCTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS C KCIOIb30BAHUEM ITOHSATHUS
«MaccoBasi JIOJsl BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOUICHWH Ta30B NpPU XHUMHYECKHX
peaxIusx, Macchl BellecTBa Wik 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MacCe WU
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEILIECTB, TEIUIOBOTO 3¢ (dekTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHUs1 MacCChl BEIIECTB, IPEBPALLECHUS U COXPAHEHHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYION U
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIHUSMH TI0 BBITTOJTHEHUIO JTA00PATOPHBIX XUMHYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATE XUMHUYECKUN JKCHEPUMEHT
(paznoxeHue NepoKcHaa BOJOPOAA B NPUCYTCTBUM KaTallu3aTopa, OMNPEIEIIEHUE CpPEeJibl
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakluH, peaklUd HOHHOrO OOMEHa, KAaueCTBEHHbIE peaklUU Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE SKCIIEPUMEHTAIBHBIX
3agay no temaM «Meramib» U «Hemeramibsl») B COOTBETCTBUM C IpaBWJIAMU TEXHUKU
0e30MacHOCTH MpU 0OpaIIeHUH C BEIIECTBAMH U J1a0OpaTOPHBIM 000pYyI0BAaHUEM, MPEACTABIATh
pe3yabTaThl XMMHYECKOTO OJKCIIEPHUMEHTa B (hopMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyYIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYIO HH()OPMAIHIO,
MOJTy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKAIIUU, IHTEpHET U IpYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOJIaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH JEATETbHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsi M
OKPY’KaroIllel NMPUPOIHON Cpellbl, OCO3HABATH ONACHOCTb BO3JCHCTBHS HA KUBBIE OPraHU3MBbI
OTpe/IeNIEHHBIX BEIeCTB, MOHUMasl cMblci nokasatens [TJK, noscHaTe Ha npumepax crnocoObl
YMEHBLIEHUS U NIPEAOTBPALIECHUS UX BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEII0BEKa;

JUIs O0YYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMHM 3/I0POBbS: YMEHHE MPUMEHSThH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKHX SBJICHUIA;

JUISL CJIETIBIX U CIIA0OBUIAIIMX 00yUarOIIUXCsl: YMEHUE HCIIOIb30BaTh PEIbePHO-TOUECUHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne ni/m NpPOrpaMMBbI Beero KOHT%OJILHLIC HpaKTﬁl/I'leCKl/Ie 06pa3oBATETBHbIC
padoThI padoThI pecypebi
Pa3nes 1. TeopeTnueckue 0CHOBBI OPraHNYeCKOH XUMHM
L1 Teopun crpocsun aprarmceris 3 Bubmorera LIOK
' pHA CTPe P https://m.edsoo.ru/7f413034
coennHenuit A. M. byrnepoa
Htoro no paznemny 3
Paznea 2. YrueBogopoasl
2.1 [IpenenbHbIE YTI€BOIOPOABI — AKAHbI 2 bubmorexa HOK
' https://m.edsoo.ru/7f413034
29 HenpenenbHbie yrieBogopoab: 6 1 bubnuoteka [JOK
' AJIKCHBI, aJIKaJUCHBI, aJIKHHBI https://m.edso0.ru/7f413034
2.3 ApoMaTu4ecKue yriieBoA0pOIbI 2 bubmorexa HOK
' https://m.edsoo0.ru/7f413034
24 [IpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB 3 1 bubnmnoreka [JOK
' U HX nepepadboTka https://m.edsoo0.ru/7f413034
Hroro no pazneny 13
Pasnen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHust
3.1 Cnuptsl. @enon 3 brbmorexa HOK
32 Anpaeruasl. KapOoOHOBBIE KUCTOTHI. 7 1 bubmuoreka [JOK
' Cnoxwubie 2(hUpPbI https://m.edsoo.ru/7f413034
bubmuoreka [JOK
3.3 YTaeBOEI 3 2 https://m.edsoo.ru/7f413034



https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034

Wroro no pazueny 13
Paznen 4. A3oTcoep:kaniie opraHnyeckue coeuHeHus

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3 bubamorexa LIOK

https://m.edsoo.ru/7f413034

Hroro mo pazueny 3
Pa3zgea S. BbicokoMOJIeKY/IsIpHBbIE COeIMHEHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2 ﬁggg?lﬁéezasgﬁljﬁ 413034
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034

11 KJIACC

KoandecTBo yacoB JIeKTPOHHbIE
. HaumeHoBaHue pa3ieioB U TeM (uudpossbie)
Ne n/mm OpPOrpaMMBI Beero KOHTpﬁOJIbHLIe HpaKTﬁuquKne 06pa30BATETbHBIE
padoThI padoThI pecypes
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUM
Crpoenue atomoB. Ilepuoanueckuit
11 3akoH U [lepuoanueckas cucrema 3 bu6nmorexa LIOK
' XUMHYECKHX 351eMeHToB J1. 1. https://m.edsoo.ru/7f4159f6
MenneneeBa
19 Crtpoenue BemiecTBa. MHOrooOpasue 4 bubmmoreka [JOK
' BEILIECTB https://m.edso0.ru/7f4159f6
bubmuoreka [{OK
1.3 KHMHHCCKHC Peakiiu 6 1 1 https://m.edso0.ru/7f4159f6
Hroro no pazneny 13
Pa3nesa 2. Heoprannyeckasi XuMust
bu6mmoteka IIOK
2.1 Meraner 6 1 https://m.edso0.ru/7f4159f6
bu6nmnorexa LIOK
2.2 Hemeraner 9 1 1 https://m.edsoo.ru/7f4159f6
23 CBs13b HEOPraHMYECKUX U OPTaHUUYECKUX 5 bubnunorexa LIOK
' BEILIECTB https://m.edso0.ru/7f4159f6
Uroro no pazgeny 17
Paszngen 3. Xumus u :Ku3HL
bubnunorexa LIOK
3.1 KUMHS M KUSHD 4 https://m.edso0.ru/7f4159f6
Wroro no pazueny 4



https://m.edsoo.ru/7f4159f6
https://m.edsoo.ru/7f4159f6
https://m.edsoo.ru/7f4159f6
https://m.edsoo.ru/7f4159f6
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OBIIEE KOJIMYECTBO YACOB I10
ITPOITPAMME
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne KoJsnyecTBO 4yacoB Jara JIeKTPOHHBbIE HU(POBHIE

w/n Tema ypoka Beero Kontpoabubie | IlpakTuueckue wysenus o0pasoBaTejbHbIe

padoThI padoThI pecypcbl

L | <t sovmsmonene, pasonne ) Busmitorera LIOK

P https://m.eds00.ru/9184h457
3HAYCHUE

, | T e e | B LOK

A - V. byTIeposa, https://m.edsoo.ru/4c74baa7
OCHOBHBIC TTOJI0KCHUS
[IpencraBnenue o knaccuukanum
OpPraHUYECKUX BEIIECTB.

3 Homenknarypa 1 bubmmnoreka HOK
(cucTemaruyeckas) u https://m.edsoo.ru/d32178fb
TPUBUAIBHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB

4 AJKaHBI: COCTaB U CTPOEHUE, 1 bubmmnoreka HOK
TOMOJIOTHUYECKHUH PsijT https://m.edsoo.ru/dbbea761

5 Mertan u 3TaH — npocTenme 1 bubnmnoreka HOK
MIPEJICTABUTENIN AJIKAHOB https://m.edsoo.ru/6edcc394

6 AJIKEHBI: COCTaB U CTPOCHHUE, 1 bu6nunorexa LIOK
CBOICTBa https://m.edsoo.ru/6b14aflc

7| mpocrerimme npercramrens ) BuSmaorexa LIOK

p pedt https://m.edsoo.ru/324d177c
AJIKCHOB
8 | dlongaemmemena mmsyemme | 1 . bu6morexa LIOK
s ya https://m.edsoo.ru/d6¢c45517
€ro CBOMCTBY
9 Ankanuensl. byranuen-1,3 u 1 but6mmoreka [IOK

MeTunoyraauen-1,3. [lonyuenue

https://m.edsoo.ru/437f83fa
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CUHTETUYECKOTO KayuyKa U
PE3UHbI

AJNKHUHBL: cOCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUH PSIL.

bubnunorexa LIOK

10 ANCTHICH — TPOCTEH NI https://m.edsoo.ru/f25dffed
MIPEJCTABUTEINb AIKMHOB
11 Brruuciienus o ypaBHEHHIO bubnuorexa [JOK
XMMHUYECKON peaKiuu https://m.edsoo.ru/498fe87b
12 ApeHbl: 6EH3011 ¥ TOIYOII. bubnuoreka [IOK
TokcHuHOCTD apeHOB https://m.edsoo.ru/589d3ddd
13 FeJII{;:(I)/I ‘f Cgafn: Bl?ilﬁa JeKaITIX bubmorexa OK
irpagmf[q}fmi KJ’IaCIz:aM s - https://m.edsoo.ru/ba48c664
[IpupoHbIE HCTOUHUKHI
14 YIJIEBOJOPOIOB: IPUPOAHBIN ra3 U bubnmnoreka HOK
TIOITyTHBIE HETSAHBIE Ta3bl, HEPTH https://m.edsoo.ru/397c2d83
U IPOAYKTHI €€ mepepadoTKH
[TpupoHbIE HCTOUHUKHU
YIJIEBOAOPOJOB: IPUPOIAHBIN Ta3 U
15 NOTNyTHBIE HEPTSHbIE ra3bl, HEPTH EH@I_HOTeKa LIOK f
1 MPOMYKTEL €& TepepaboTK ttps://m.edsoo.ru/51fade52
16 KonTponsHas pabora no pazaeny bubnmnoreka HOK
«YTIIeBOAOPOIBD https://m.edsoo.ru/1b2bcldd
| e oo B LOK
Bonli)poﬁnaa AL ’ https://m.edsoo.ru/c21487e3
18 MHOroaroMHsbI€ CIIUPTHI: bubmuorexa [IOK
STUJICHTJIUKOJb U TIIULEPHH https://m.edsoo.ru/8f6435c8
DEeHOI: CTPOCHUE MOJIEKYJIBI, Bubmorexa [IOK
19 (bu3nUecKre 1 XUMUYIECKHE

CBOICTBA, IPUMEHEHUE

https://m.edsoo.ru/5126bcbe
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20 Anpaerunsl: GopMambaeTU U bubnmoreka [JOK
areranpaerua. AueTod https://m.edsoo.ru/e34544ec

| e e B 10K

' https://m.edsoo.ru/b4e183c2
MypaBbUHAS U YKCYCHas
[IpakTuueckas Ta No 2.
22 «éﬁbﬁCng520$§§§a§iinHoﬁ bubmorexa LIOK
https://m.edso0.ru/6c86242e
KHCIIOTBD»
23| sncnorn, xa mpeseramens Bu6morera LIOK
’ https://m.edsoo.ru/fe622475
BBICIIUX KapOOHOBBIX KHCIIOT
TR — BuGmorera LIOK
4 ’ https://m.edso0.ru/c1685d61
neicTBre
CnoxHble 3¢pupbl Kak

o5 MIPOU3BO/IHBIE KapOOHOBBIX bubmuoteka [IOK
KUCJIOT. ['MIpOITN3 CI0KHBIX https://m.edsoo.ru/fbb68558
3¢upoB

26 XKupsl: runpoan3, NpuMEHEHHe, bubnmnoreka [HOK
Ononornyeckas poib JKUPOB https://m.edsoo.ru/399f1ca8
YTrieBoasl: COCTaB,

27 kiaccuukanys. Baxneitmne bubnmnoreka HOK
MIPEICTaBUTENH: TIIFOK03a, https://m.edso0.ru/3c527eb8
¢bpykTo3a, caxaposa

8 Kpaxman u nemironosa kak bubmuorexa [IOK
MPUPOJIHBIE MTOJTUMEPbI https://m.edsoo.ru/d3aelc63
KonrtponbHas pabota no pasaeny
«Kucnopoaconepxaiiue Bubmuotexa LOK

29 OpPTraHUYECKUE COCTMHCHUS

Bcepocculickas nposepodHas
paborta

https://m.eds00.ru/16634947
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OOm1ast xapaKTepUCTHKA

30 a30TCOJIEPKAITUX OPTaHUYECKUX 1 bubmuorexa [IOK
coeaunenuii / Beepoccuiickas https://m.edsoo.ru/d543f4c6
IIpoBepoyHasi paboTa

) bubnmnoreka HOK

31 AMHHEL: MCTHIAMHH H aHHIIMH . https://m.edso0.ru/649533ea
AMUHOKHUCIIOTHI KaKk aM(OTepHbIe
OpPraHUYECKUE COCTUHEHUS, HX

32 OHMOJI0rMYecKOoe 3HaYCHHE. 1 bubnnorexa [JOK
[Mentuabl. benku kak npupoaHbIe https://m.edso0.ru/54732f28
BBICOKOMOJIEKYJISIPHBIE
COCTUHCHUS

B ocorovorexymp ) Bubmorera LIOK

N https://m.edsoo.ru/cec68ba7
COETMHEHU I
OcHOBHBIE METOIBI CHHTE3a

34 BBICOKOMOJIEKYJIIPHBIX 1 bubnmnoreka HOK
coeauuennii. ITnactmaccel, https://m.eds00.ru/46729785
Kay4IyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34
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https://m.edsoo.ru/d543f4c6
https://m.edsoo.ru/649533ea
https://m.edsoo.ru/54732f28
https://m.edsoo.ru/cec68ba7
https://m.edsoo.ru/46729785

11 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U (POBbIE

N Tema ypoka Kour I Aara 00
n/n Beero POJIbHbIE PaKTH4YecKHue u3yuenus Pa30BaTEIbHbIC
padoThbI padoTbI pecypcbl
XUMHUYECKUH dJIEMEHT. ATOM.
1 DneKkTpoHHass KOHPUTyparus 1 bubsmorexa [IOK
https://m.edsoo.ru/d276bd7b
aTOMOB
[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
2 XUMHYECKHUX 31eMeHTOB /JI. . 1 bubmuoreka [{OK
MeneieeBa, ux CBSI3b C https://m.edso0.ru/143e2df7
COBPEMEHHOU TEOpHUEl CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUUYECKHX AJIEMEHTOB U
WX COSTUHEHHH 110 TPYIIaM |
3 HepI/IOLI[[aM. 3HaquI/I§ & 1 bubmmorexa HOK
https://m.edsoo.ru/9a519a98
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
XAMUYECKUX 35emeHToB J[. 1.
MenpeneeBa B pa3BUTHU HAYKU
Crpoenue BeniecTBa. XuMHUUYECKast
4 CBSI3b, €€ BUAbI, MEXaHU3MBbI 1 but6mmoreka [IOK
00pa30BaHMs KOBAJIGHTHOM CBS3H. https://m.edsoo.ru/11edbb8f
Bonopoanas cBsizb
BanenTtHoCTb.
DJIEKTPOOTPHULIATEIBLHOCT.
5 CT@HZEB OIFI/I(E'IeHI/Iﬂ. BemecTBa 1 bubmorexa LIOK
https://m.edsoo.ru/1c7e4bad
MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS
6 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. 1 bubmmoreka [JOK

HUctunasie n KOJIJIOMOHBIC

https://m.edsoo.ru/f615e37b



https://m.edsoo.ru/d276bd7b
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pactBopbl. MaccoBast 1oJist
BELIECTBA B paCTBOpE

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCIUHEHUN.

bubnunorexa LIOK

! Peneruccias cassb https://m.edsoo.ru/bbflfc12
HEOpPraHUYECKUX BEIIECTB,
Pa3IMYHbIX KJIACCOB
Knaccuukanus XuMuaeckux
peaKkuuii B HEOPraHUYECKOU U
I Bubmoera LIOK
P HIECTE; https://m.edso0.ru/737884fd
COXPAHEHHUS U IPEBpAIICHUS
SHEPTUU MPU XUMUYECKUX
peakuusax
9 Ckopoctb peakiuu. O6paTuMele bubnnorexa [JOK
peakiuu. XMMUYECKOE pPaBHOBECHE https://m.edsoo.ru/1677f4be
10 E}g}iﬁgjleew:jnﬁiﬁi ggalzo OB Ha bubmorexa LHOK
P . P https://m.edso0.ru/e6327ff2
CKOPOCTh XUMUYECKOU PEaKIIUN»
DNeKTpoauTHYECKas JUCCOLMALUS.
[TonsiTne 0 BogOpOAHOM
11 nokazarene (pH) pactBopa. bubnnorexa [JOK
Peakuyu HOHHOIO OOMEHA. https://m.edsoo.ru/3234384a
I'anponu3 opraHUYEcKUux
HEOpPraHMYECKUX BEILECTB
OxucauTenpHo-
12 BOCCTAHOBUTEJIbHBIE PEAKIIUH. bu6muoreka [JOK
[TousiTHe 00 AMIEKTPOITH3e https://m.edsoo.ru/d19df513
pacIiIaBoB U pacTBOPOB COJIEH
13 KonTponbHas pabora no pazzaeny bubmuoreka [JOK
«TeopeTnyeckre OCHOBBI XUMHM) https://m.edsoo.ru/42a9681d
14 MerTabl, UX MOJ0XKECHUE B but6mmoreka [IOK

IIepuonuueckon cucreMe

https://m.edsoo.ru/3a6bf2a9
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XUMHUYECKUX dieMeHToR /1. M.
MenzeneeBa 1 0COOEHHOCTH
crpoenust aromoB. O0rme
¢u3HUecKre CBOIICTBA METAJLIOB

CIuraBel METANIOB.

bu6nmoreka [IOK

15 DEKTp OXHMITHECIIH DAL https://m.edsoo.ru/9ch465ac
HaIpsDKEHUH METaJlIOB
XYMUYECKHE CBOMCTBA BaXKHCHIITHIX
16 METaJUIOB (HATpUH, KaJIui, bubnnorexa [JOK
KaJIbIMH, MarHHUH, AIFOMAHUI) U X https://m.edsoo.ru/4e8bc6fd
COETUHEHUN
17 XHUMHUYECKUE CBOWCTBA XpOMa, bubnunoreka LIOK
MEIU U UX COCAUHEHUN https://m.eds00.ru/2393964e
18 XUMUYeCcKre CBOMCTBA IIUHKA, bu6nmorexa LIOK
Kejle3a M UX COeIUHEHNH https://m.edso0.ru/2e9896ea
ITpakTryeckas padora Ne 2.
19 "PPGHIGHI/IZCBKCHI;p?/I(I)VIeHJ:aHLHHX bubmorexa LHOK
i https://m.edso0.ru/41538b94
3a7a4 1o Teme «MeTauib»
HemeTamnel, UX MMOJI0KEHUE B
20 | amemconsm snemenron I, H Buoterca LIOK
o https://m.edsoo.ru/d14bd5a6
MenzeneeBa 1 0COOCHHOCTH
CTPOCHHUSI aTOMOB
dusnyeckue CBOMCTBA HEMETAJIJIOB.
21 AnnoTponusi HeMeTaJlIoB (Ha bubmuoreka [IOK
pUMepe KHUCIOpO/a, CepHl, https://m.edsoo.ru/41a85f4f
docdopa u yrnepoaa)
29 XHUMUYECKUE CBOKMCTBA TAJIOTEHOB, but6mmoreka [IOK
Cepbl M UX COSIMHEHHM https://m.edsoo.ru/e6735ca4
23 XHUMHUYECKHE CBOMCTBA a30Ta, bubnunoreka LIOK

dbochopa u UxX coeTMHCHUI

https://m.edsoo.ru/e359a2eb
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XUMHUYECKHE CBOMCTBA YIJIEPOa, bubnunorexa LIOK

24 N .

KPEMHHS U MX COCIUHCHHIM https://m.edsoo.ru/ef3a5687

o5 [IpumeneHne BaxKHEUIINX bubnuorexa [JOK
HEMETAJJIOB M UX COEIMHEHMI https://m.edsoo.ru/e232a911
O0001IeHrEe B CUCTEMATH3aIUs
3HaHUi 110 TeMe «HemMeTaib.

26 Breruucienus mo ypaBHeHUSIM bubsmorexa [IOK

. https://m.edso0.ru/539f71b8
XUMHYECKHUX PEAKIHHA U
TEPMOXHUMHYECCKUE PACUETHI
ITpakTHueckas Ta Ne 3.
27 «II)):IHSHI/IGCCBIE:CHpeallfl/l(;v[:HJIainHX bubmorexa LLOK
" " https://m.edsoo.ru/d93381a5
3ama4d o teme "Hemeramsr'»

28 KonTponbHas padoTa no temam Bu6moteka [JOK
«Meramsl» u «HemeTamibm https://m.edsoo.ru/842abce9
Heopranuueckue u opraHun4ecKue

29 KI/ICJ‘IPOTBI. HeOpFaHI/I‘ll:;CKI/Ie u bubmorexa [OK

https://m.edsoo.ru/d9ddcc76

OpraHWYECKHUE OCHOBAHUS

AmMdoTepHbIe HeopraHU4eCcKHue u

OpraHMYECKHUE COCTUHEHUS.

30 FIZ‘HCTI/ILIGCKa}I CBH?B bubmorexa [IOK

https://m.edsoo.ru/9c4d7af9

HEOPTaHMYECKUX M OPraHUICCKHX

BEIIIECTB

Poib xuMun B 00ecrieueHUH

31 AKOJIOTUYECKOM, SJHEPreTUIECKON U bubnuoteka [JOK
MUIIEBOW OE30MaCHOCTH, Pa3BUTHHU https://m.edso0.ru/9173971d
M€ TUITHHEI
[IpencraBnenust 06 oOmUX
Hay4HbIX MPHUHIMIAX bu6muoreka [JOK

32 )

MPOMBIIIJICHHOTO TTOJTY4eHHs https://m.edsoo.ru/bcal6d6f
Ba)KHEHIIINX BEIIECTB
33 UYenoBek B MUpE BEIIECTB U but6mmoreka [IOK

MaTepUaJIOB

https://m.edsoo.ru/7ccc2b22
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34 XUMHS ¥ 3J0POBbE YEIIOBEKA

bubnunorexa LIOK
https://m.edsoo.ru/e992867a

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBanusi

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUH O XUMUYECKON COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpa, POJIM XUMUU B IO3HAHHUU
SBIIGHUW TPUPOABI, B (OPMHUPOBAHUU MBINUICHHS W KYJIBTYpPHI
JUYHOCTH, €€ (PYHKIMOHAIBHON T'PaMOTHOCTH, HEOOXOAMMOMN s
pelIeHUs] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO
OTHOIICHHSI K CBOEMY 3/I0POBbIO M IPUPOJAHOM Cpeie

1.2

Brnanenue cucremMoll XUMHUYECKMX 3HAHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraloINe HOHATHS (Monexyina, BaJICHTHOCTb,
3JIEKTPOOTPHULIATENIbHOCTh, CTENICHb OKMCIIEHUS, XMMUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OOBEM, YIIEpOTHBINA CKEJeT,
GyHKUMOHANbHAS ~ TpyIIa, paJukal, HW30MEpHs, H30MEpBHI,
TOMOJIOTHUYECKUI psil, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOA- H
a30TCO/EpIKaIlUe COEAMHEHUs, OMOJIOIMYECKU AKTHBHBIE BELIECTBA
(yraeBogpl, XKHpHI, OEJIKH), MOHOMEp, OJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPDHBIE COEIMHEHUs); TEOPUU M 3aKOHBI (TEOpHs
XMMUYECKOIro cTpoeHus opraHudeckux semects A.M. bytneposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKHM SI3bIK XUMHH, (aKTOJIOTHYECKUE
CBEJICHUS O CBOMCTBaX, COCTaBe, IIOJYYEHHMH U 0€30MacHOM
UCIOJIb30BaHUN BaKHEHUIIMX HEOPraHMYECKMX M OpraHMYeCKUX
BEIIECTB B OBITY U NPAKTUYECKOH JIeSTETbHOCTH YelloBeKa

1.3

1.4

ChopMUpOBaHHOCTh YMEHHUH BBIABIATH XapaKTePHblE MPU3HAKU
MOHATUM,  YCTAHAaBIMBATh WX  B3aWMOCBS3b,  HCIOJIB30BAThH
COOTBETCTBYIOIIME IOHATUA IIPU OIMCAHUU COCTaBa, CTPOCHUA U
IIPEBPAILECHUI OPTraHUYECKUX COCIUHEHUIN

c(hOopMUPOBAHHOCTh YMEHHUM UCTIOIH30BATh XUMUUYECKYIO CUMBOJIUKY
IUTSL COCTABJICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHol) (OpMya OpPraHMYECKUX BEIIECTB W ypaBHEHUM
XUMHYECKUX  peaklud, M3TOTaBIMBATh  MOJEIH  MOJIEKYJ
OpraHN4Y€CKUX BCHICCTB I MHIUIIOCTpallkM HMX XHMHYECKOTO H
MPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

1.5

ChopMHPOBAaHHOCTh YMEHHI yCTaHABIMBATh IPUHAICKHOCTD
U3yYEHHBIX OPTaHMYECKHX BEIIECTB 0 MX COCTABY M CTPOEHHIO K
onpenenéHHOMYy Kiaccy (TpyIme) COoeauHeHHH (YrieBOIOpPOIH,
KHCIIOPOJT M a30TCOAEPXAIINE COCAWHECHUS, BHICOKOMOJIEKYIISPHBIC
COCMMHCHHUsA), JaBaTb WM Ha3BaHUS [0 CHCTEMATHYECKOM
nomenkiarype (IUPAC)

ChopMHPOBAaHHOCTH YMEHUS ONPENETATh BBl XUMHUYECKOMN CBSI3U B
OpPTaHUYECKUX COSTUHEHUSIX (OJMHAPHBIE U KPaTHBIE)

1.6

CdopMupoBaHHOCTh YMEHHUS MPHUMEHSTH: TOJOXKEHHUS TEOPUH
CTpOEHUs1 oprannyeckux BeniectB A.M. byrnepoBa ansi 00bsiCHEHUs




3aBHCUMOCTH CBOMCTB BEUIECTB OT MUX COCTaBa M CTPOCHHS; 3aKOH
COXpaHEHHsI MACChl BEIIECCTB

VYraesomopoasl.  Kucnoponcoxaepxkamme ¥ a30TCOIEpIKaIINC
OpraHU4ecKue CoeIMHEHMs. BRICOKOMOJIEKYIISIpHBIC COSTMHEHUS

2.1

2.2

2.3

2.4

CdopMupoBaHHOCTh YMEHUN NPUBOJUTH TPUBHUAJIbHBIC HAa3BaHUS
OT/ICJIbHBIX OPTaHMYECKUX BEIECTB (ITWJICH, MPOMWICH, alleTUJIEH,
ATUJICHTJIMKOJb, TJIUUEPUH, (eHON, (OopMallbJerul, aueTaibIeru,
MypaBbUHAs KHUCJIOTA, YKCYCHas KHCJOTa, OJICMHOBAas KHCIIOTA,
CTeapuHOBasl KHUCJIOTA, III0K03a, (PyKTo3a, Kpaxmai, LeJUIi0J03a,
TJTUIIH)

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE,
(bU3MYEeCKne W XUMHUYECKHE CBOWCTBA THIMYHBIX IPEIACTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPraHMYECKHX BELIECTB (METaH, 3TaH, STUJIECH,
NpOMWiIeH, auetuieH, OyramueH-1,3, merunOyraauen-1,3, OeHzom,
METaHOJI, ATAHOJ, STUJICHTIINKOIIb, TIIHIEPUH, (PEHOJ, alleTATbICTH/I,
MypaBbUHAs U YKCYCHAasl KHCIOTBI, IJIFOKO3a, Kpaxmall, LeJUII0I03a,
aMUHOYKCYCHasi KUCJIOTa)

CdopMUpOBaHHOCTh YMEHHS WILTIOCTPUPOBATH TEHETHYECKYIO CBS3b
MEXIY TUIUYHBIMU  [PEACTABUTEISIMM  PA3JIUYHBIX  KJIACCOB
OPraHUYeCKUX BEILIECTB YpPaBHEHUSMHU COOTBETCTBYIOLIUX
XUMHUYECKHUX PEAKIINHA C UCTIOIB30BAHUEM CTPYKTYPHBIX GOPMYIT

ChopMUpOBaHHOCTH ~ YMEHHUS  XapakTepHU30BaTh  HCTOYHHKHU
YIIEBOJIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YTroJib), CIOCOObI
UX TepepaboTKM ¥  MPAKTHYECKOE TPUMEHEHUE IPOJYKTOB
nepepadoTKU

XUMHS U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHUCTEMOW 3HAaHUU 00
OCHOBHBIX METOJ[aX HAYYHOTO TO3HAHUS, MCIOJIb3YEMbIX B XUMHHU
IpU M3YYEHUU BEIIECTB W XUMHUYECKUX SBJICHUN (HaOmroneHue,
W3MEPEHHE,  OKCIIEPUMEHT,  MOJICIMPOBaHUE),  HCIOJIb30BAThH
CHUCTEeMHBIE XUMHUYECKHE 3HAHUA I TPUHATHS pEIIeHUd B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM

3.2

3.3

3.4

CdopMupoBaHHOCTh yMEHHUU COONIOAATH MpPaBUIA TOIH30BAHUS
XUMUYECKON TMOCYION U JIa0OpaTOpPHBIM OOOpPYIAOBaHUEM, a TaKXKE
MpaBuJia OOpAIIeHHS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKITUSIMU
10 BBIMIOJHEHHUIO JTAOOPATOPHBIX XUMHUECKUX OTMBITOB

ChopMupoBaHHOCT, ~ YMEHMH  IJIAHUPOBaTb U BBIIOJHATH
XUMHUYECKHM SKCIIEpUMEHT (TpeBpalleHrs OpraHMYeCKHUX BEIIEeCTB
[IPU HArpeBaHUHM, IIOJyYCHHE OTUIICHA U U3Y4YCHHE €ro CBONCTB,
KAUECTBEHHBIC pEaKIUM OPraHWYECKHX BEIIECTB, JEHATypalus
O€JIKOB NP HArpeBaHUH, LIBETHBIE PEAaKLIUU OEJIKOB) B COOTBETCTBUU
C TpaBUJIaMU TEXHUKU O€30MaCHOCTH MPU OOPAILLIEHUH C BEIIECTBAMU
U J1a00paTOpHBIM OOOPYAOBAaHHEM; NPEACTABIATh PE3yIbTaThl
XUMHYECKOTO JKCIIepUMEHTa B (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIUX peakUui U (GopMyIupoBaTh BHIBOJBI Ha OCHOBE
ITUX PE3yJIbTAaTOB

ChopMUpOBaHHOCT, ~ YMEHMH  HPOBOJUTH  BBIYUCIEHUS IO
XMMHUYECKUM YpaBHEHHsIM (Macchl, 00béMa, KOJTUYECTBA HCXOTHOTO




3.5

3.6

11 KUIIACC

Kox
MPOBEPSAEMOro
pe3yJbTara

1

BEleCTBa WJIM MPOAYKTa peaklUy MO HM3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIECTB WU MPOAYKTOB PEAKIIUH)

CdopmupoBanHOCTH yMEHUH KPUTHYECKU aHaJIU3UupPOBaTh
XUMHYECKYI0 HH(pOpMaIuio, MoJy4aeMyr W3 pPa3HbIX HCTOYHHKOB
(cpenctBa MaccoBoii nH(MoOpManuu, ceTh IHTEpHET U Apyrue)

CdopMupoBaHHOCTH yYMEHUH COOOATh MpaBWIIA 3KOJIOTHYCCKU
1e1eco00pa3HOro MOBEACHUSI B OBITY M TPYAOBOH NEATEIbHOCTH B
[EJSIX COXPAHECHHSI CBOETO 3JI0POBBS U OKPYKAMOIIEH MPHPOIHON
Cpellbl, OCO3HABATh OMACHOCTh BO3JCWUCTBUS HA >KUBBIE OPraHU3MBbI
ompeeIEHHBIX OPTrAaHUYECKUX BEIIECTB, IOHUMAs CMBICI ITOKa3aTess
I[TIK (mpenenbHO AONMYCTUMOM KOHIIGHTpAllMK), TOSICHATH Ha
npuMepax CrocoObl YMEHBIICHUS W MPEIOTBPAICHUS WX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YeJIOBeKa

IIpoBepsiembie NpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpaMMbl cpeaHero o01ero 00pa3oBaHus

TCOPCTI/I‘ICCKI/IG OCHOBBI XUMHNHU

11

1.2

Bnanenue cucremMoil XMMHMYECKMX 3HAHM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHUYECKHH  DJJIEMEHT, aToOM,
JNIEKTPOHHAsT 000JI0YKa aroma, S-, p-, 0-3JEeKTpOHHBIC OpOHTAIH
aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD,
CTENEHb OKHCIICHHsS, XUMHUYECKasi CBs3b, MOJIb, MOJISIpHAsh Macca,
MOJIIPHBIA 00BEM, KPHUCTAUIMYECKAsi PEHIETKA, THUIBI XUMHUYECKUX
peakuui (OKHCIUTENbHO-BOCCTAHOBUTENBHBIE, 9K30- u
SH/I0TEPMHUYECKUE, pEaKIIUH HOHHOTO 0OMEHa), pacTBOP, 3JIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOJIIMTUYECKAsT JIMCCOLMALINS, OKHUCIIUTENb,
BOCCTAaHOBUTCIIb, CKOPOCTDH XUMHYIECKOM PCaKkinn, XHUMHUYCCKOC
paBHOBECHE); TEOPHUH M 3aKOHBI (TEOPHUS DIEKTPOIUTHYECKOM
nuccormanuu, Ilepmonnueckuit 3akon J[.M. MenneneeBa, 3akoH
COXpaHEHHS MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI S3bIK XUMUH,
(bakTONOTMUECKUE CBEJEHUSI O CBOMCTBAX, COCTaBe, IMOJYYCHUU U
0€30MacHOM HCIIOJIb30BaHUU BAXKHEHIIINX HEOPraHUMYECKHX BEIIECTB B
OBITY M IPAKTUYECKON EATEIbHOCTH YEI0BEKa

ChopmMupoBaHHOCTh YMEHUN BBISBISATH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBA3b HM3YYEHHBIX IIOHATHH, INPUMEHATH COOTBETCTBYIOILME
MOHATUSA TPHU OIHMCAHUH CTPOEHUS M CBOMCTB HEOPTraHWYECKHUX
BEILECTB U MX IPEBPALICHUN; BBIABIATh B3aUMOCBI3b XUMHUYECKUX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

BnageHne OCHOBHBIMM METOJIaMH HAY4YHOI'O IO3HAHMS BELIECTB U
XUMHUYECKUX SIBJICHMH (HaOmoJeHue, H3MepeHHe, SKCIIEPHUMEHT,
MOJIETUPOBAHUE)

14

ChopMHUpPOBAaHHOCTh, YMEHUHN OMPENEATh BAJEHTHOCTh W CTENEHb
OKHCIICHUSI XMMHUYECKUX OJJIEMEHTOB B COCAUHECHUAX Pa3JIMYHOrO
COCTaBa, BHJ XUMHUYECKOHW CBs3M  (KOBWJICHTHAs, HWOHHAs,
MeTaJUIM4ecKasi, BOJIOPO/IHAsA) B COEIMHEHUSIX, TUIl KPUCTAINIMYECKON




1.5

PEIETKN KOHKPETHOTO BEIIECTBA (aTOMHAsI, MOJICKYJISIpHAsI, HOHHAS,
MeTaJUTM4ecKas)

ChopMupOBaHHOCTh YMEHHIA ONPEACTATH XapaKTep Cpebl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCITMHCHUN

1.6

ChopMUpOBaHHOCTh YMEHHS KIacCHU(DUIUPOBATh XUMHUYECKHUE
pEeaKIUy 10 Pa3IMYHBIM MTPU3HAKAM (YUCITY i COCTaBYy Pearupyrommx
BEIIECTB, TEIIOBOMY 3((deKTy peaknuu, H3MCHEHUIO CTeIeHEeH
OKHUCJICHUS ~ DJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHIO
KaTaJIn3aTopa)

1.7

1.8

ChopMUpOBaHHOCTb YMEHUH COCTABIATh YPAaBHEHHUS peaKIUi
pPa3IMYHBIX THUIIOB, INOJHBIE M COKpALIEHHBIE YpPaBHEHMS pPEaKLMi
MOHHOTO OOMEHa, yYUTbIBAsl YCIOBMsS, NPH KOTOPBIX 3TH PEAKLUU
UIYT 10 KOHIA

CdopmupoBaHHOCTH yMEHUI IIPOBOJIUTH peakuuu,
MOJITBEPKAAOLIHE Ka4eCTBEHHBII coCTaB pa3IUYHbIX
HEOpPraHMYECKHUX BEUIECTB, pPAclO3HaBaTh OIBITHBIM INYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB

1.9

1.10

CpopMHUpPOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTAHOBUTEIIBHBIX  peaKIui MIOCPEIICTBOM COCTaBJICHUS
3JIEKTPOHHOTO OajaHca 3THX peaKlnid

CpopMHUpPOBAaHHOCT, YMEHHUM OOBACHITH 3aBUCHMOCTH CKOPOCTH
XUMHUYECKOHN peaklnu OT Pa3jiNdHbIX (haKTOpPOB

111

ChopmupoBaHHOCTE YMEHUN OOBSCHATH XapakTep CMELICHUs
XUMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEUTHETO BO3ACHCTBHS
(mpunnun Jle Hlatensbe)

O6u1a51 1 HCOPraHU4YCCKasA XUMHA

2.1

2.2

2.3

2.4

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIch [leprogmdeckoro
3akona .M. MeHnneneeBa M JI€MOHCTPUPOBATH €ero
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYI0O M  MPOTHOCTHYECKYIO
byHKIIIT

ChopMupoBaHHOCTh ~ YMEHUH  XapaKTepU30BaTh  DJIEKTPOHHOE
CTPOCHHE aTOMOB XHMMHYECKHUX DJIEMEHTOB |4  mepuonoB
[Tepuonnueckon CHUCTEMBbl  XHMHYECKHX  DIIEMEHTOB JI..
MemieneeBa, UCTIONIB3Ys MMOHITHS «S-, P-, 0-3JICKTPOHHBIC OPOUTAIIN,
«QHEPreTUYECKNe YPOBHUY», OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOWCTB XMMHYECKHUX DJIEMEHTOB W MX COCIMHEHUW MO MEPUoaaM U
rpynnam [lepronnueckoi CHUCTEMBI XMMHUYECKHUX 3jieMeHTOB J[.U.
Menneneena

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATh) 0OIIKE
XUMHMYECKHE CBOICTBA HEOPraHMYECKHX BEUIECTB  Pa3IMYHBIX
KJIACCOB, MOATBEPK/1aTh CYIIIECTBOBAHUE T€HETUYECKOU CBS3U MEXIY
HEOPraHWYECKMMH  BEIIECTBAMH C  IIOMOLIBIO  YpPaBHEHMMU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil

ChopMHUpOBaHHOCTE YMEHHH yCTaHABIMBATh IPHUHAICKHOCTh
HEOPTaHMUYECKUX BEIIECTB MO0 MX COCTaBY K OMPEeNEHHOMY KIaccy
(rpymnme) coenruHeHuH (TIPOCThIE BEIIECTBA — METAIIBI M HEMETAJIIBI,
OKCH/JIbI, OCHOBAHHSI, KUCIIOTHI, aM(DOTEpHBIE TUAPOKCHUIBI, COIIH )




2.5

2.6

2.7

2.8

ChopMupoBaHHOCTh YMEHHI HCIIOJIF30BATh XHMUYECKYIO CHUMBOJIMKY
JUISE  COCTaBJICHUS (OpPMYJT BEIIECTB M YPAaBHEHHH XUMHUYECKUX
peaknuii, cuctematnyeckyro HoMeHkIaTypy (IlUPAC) u TpuBnanbHbie
Ha3BaHWs OTNEIBHBIX HEOPTaHWYECKUX BEIISCTB (yrapHbld Tas,
YIJIGKHCIIBIN Ta3, aMMHUaK, raméHas M3BECTh, HEraliéHas W3BECTb,
MUTHEBAS COJIA, ITUPUT U JPYTHE)

ChopMupoBaHHOCTh YMEHHI XapaKTEepPHU30BaTh (OMUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPraHWYECKHX BEHIECTB Pa3IMYHBIX
KJIACCOB, MOATBEPKAAThH CYIIECTBOBAHNE T€HETUYECKOM CBSI3U MEXKTY
HEOPraHWYEeCKUMH  BEIIECTBAMH C  IHOMOLIbIO  YpaBHEHUH
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIHNA

ChopMupOBaHHOCTH ~ YMEHHMH  IUIAHUPOBaTb M BBIOJHSATH
XUMHYECKHI SKCIEepUMEHT (pa3lioKeHHe IEepOKCHIa BOJOpOJa B
MIPUCYTCTBUU KaTaIM3aTOPa, ONIPEACIICHUE CPEIbl pACTBOPOB BEILIECTB
C TMOMOUIbI0 YHHMBEPCAJIBHOTO WHIMKATOPA, BIMSHHUE Pa3IMYHBIX
(akTOPOB Ha CKOPOCTb XMMHUYECKOW PEAaKIMH, PEaKIHU HOHHOTO
oOMeHa, KaueCTBEHHbIEC peakINK Ha cynbdar-, kKapOOHAT- U XJIOPUI-
AQHUOHBI, Ha KATUOH aMMOHHUS, PEICHUE HKCIIEPUMEHTAIbHBIX 3a/1a4
o Temam «MeTansl» U «HemeTanib») B COOTBETCTBUU C IIPaBUIaAMH
TEXHUKH O€30MacHOCTH TMpH OOpalIeHWH C BEIEeCTBAMU H
nabopaTopHbBIM  O0OpYyIOBaHMEM;  MPEACTABIATh  PE3YNIbTAThI
XUMHUYECKOIO JKCIIepUMEHTa B  (QopMe 3amucu  ypaBHEHHH
COOTBETCTBYIOIIMX peakuuil U (GopMynupoBaTh BBHIBOABI Ha OCHOBE
9TUX Pe3yIbTaTOB

ChopMUpOBaHHOCT, yMEHHUH COOJIOATh TMpaBUjia TOJIb30BAHUS
XUMHUYECKON TMOCYAONH U JabopaTOpHBIM OOOPYIOBaHHEM, a TaKKe
ImpaBujia 06paHleHI/I$I C B€IECCTBAMHU B COOTBECTCTBUU C MHCTPYKIUAMU
IO BBITIOJIHEHUIO J1a00paTOPHBIX XUMUUYECKUX OMBITOB

2.9

3.1

CpopMHUpPOBAaHHOCT,  YMEHHUM  XapakTEpPU30BaTh  XHUMHYECKHE
IIPOLIECCHI, JIEXKAIINE B OCHOBE MTPOMBIIIJIEHHOTO MOJyYEHUsSI CEPHOU
KHCJIOTBI, aMMHUaKa, a Takke c()OPMHUPOBAHHOCTH IMPEACTABICHUIN 00
OOIMX HayyHbIX MPHHLOMIAX M SKOJIOTMYECKHX MpolieMax
XUMHUYECKOT0 IPOU3BOICTBA

XUMHUA U KU3Hb. PacuéTrl

CpopMUpPOBAHHOCTH MPEACTABICHUN 0 XMMUYECKON COCTaBIISIONIEH
€CTECTBEHHOHAy4YHOW KapTUHbI MHpaA, POJM XUMUU B TIO3HAHUU
SBJICHUA TIPUPOJLI, B (OPMHUPOBAHUM MBIIUICHUS W KYJIbTYpPbI
JTUYHOCTH, €€ (YHKIMOHATHHOW TPaMOTHOCTH, HEOOXOIMMOMW JIIsI
pelieHusT TPaKTUYECKUX 3a7ad U OIKOJOTUYECKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOJIHOM cpefie

3.2

ChopMUpOBaHHOCTH ~ yYMEHMM  KPUTHYECKH  aHAJIU3UPOBATh
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYyYaeMyl0 U3 Pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOif KOMMYHHKALIUH, ceTh VIHTEpHET U Apyrue)

3.3

3.4

CdopmupoBaHHOCTE yYMEHUU COONIONATh TMpaBUia JKOJOTHYECKH
1enecoo0pa3zHoro MoBeAEHUS B ObITY U TPYAOBOW AESTENBHOCTH B
LENSAX COXPAHEHUs CBOETO 3J0POBbSI M OKPYXKAIOIIEW MPUPOJAHOU
Cpenbl

OCOBHaBaTB OIIACHOCTb BOBIIGfICTBPISI Ha JKHUBBIC OpFaHI/I3MBI
ONpeAeNEHHbIX BEIIECTB, MNOHWUMAs cMbica Tnokazarens [IJIK,




3.5

MOSICHATH Ha IPUMEpPax CocoObl YMEHbBIIECHUS U IPEJOTBPAIICHUS UX
BpPEHOTO BO3/ICHCTBHS HA OPTAaHU3M YEJIOBEKa

ChopMUpOBaHHOCTH ~ yMEHUH  MPOBOAWUTH  BBIYMCICHUS  C
WCIIOIb30BAHUEM IOHATHUSL «MacCOBasl JOJI BEUIECTBA B PAaCTBOPE»,
O0OBEMHBIX OTHOLICHUH Ta3oB NMPH XUMHYECKHX PEAKIHUSIX, MacChl
BelIeCTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 yYacTBYIOIIMX B PEAKIIMU BEILECTB,
TEIUIOBOTO A (deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MaCChI
BEILECTB, IIPEBPALICHUS U COXPAaHEHUS DHEPTUU

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMeHT COMePKAHUSA

1

11

1.2

13

Teopernyeckre OCHOBBI OPraHUYECKON XUMHH

[Ipenmer opraHnyYecKOl XUMHUHU: €€ BOZHUKHOBEHHUE, PAa3BUTHE U 3HAYCHHUE B
MOJIyYEHUU HOBBIX BELIECTB W MaTepuayioB. Teopusi CTPOEHUS OpPraHuYecKUX
coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE MOJTOKEHHS

CrpykrypHble (OpMysibl OpPraHMYECKHMX BEIIECTB. [ OMONOrHs, H30MEpHUs.
XUMHUECKas CBSI3b B OPraHUYECKUX COEAMHEHUSX — OJUHApHBbIC M KpaTHbIE
cBsi3u. [IpencraBienue o KiracCU(pUKAIMKA OPraHUIECKUX BEUIECTB
Homenxknarypa opraHMueckux COeJUHEHHUH (CUcTeMaTu4ecKas) U TpUBHAJIbHbIE
Ha3BaHUs BaXKHEHIINX NpeAcTaBUTeNel KJIaCCOB OPraHUYECKUX BEILECTB

Yri1eBo10pOBI

2.1

2.2

2.3

2.4

ANKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psan. MeraH u 3TaH —
MPOCTEHIINE MPEACTABUTENH alKaHOB: (PU3MUECKHE U XUMHUYECKHE CBOWCTBA
(peakuu 3aMelleHUs] U TOPEHHs), HAXOXKICHHWE B NPUPOAE, MOJIyYEHHE U
IIPUMEHEHHE

AJKeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN PsiA. DTWIEH U INPONUIIEH —
MPOCTEHIINE MPEACTABUTENHN AJKEHOB: (DPU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuu THAPUPOBAHUS, TAJIOTEHUPOBAHMSA, THUIpATAlMM, OKHUCICHUA U
MOJINMEPU3AIIH ), TOJy4YE€HUE U IPUMEHEHHE

Ankanuensl: Oyramuen-1,3 u merunOyranueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHYECKHE CBOMCTBA (peakius monumMepu3aiun). [loaydeHne CHHTETUYECKOTO
KaydyKa U pe3UHbI

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUM Psijl. AIICTHIICH —
MPOCTEHIINIA TpPEACTaBUTENh AJIKHHOB: COCTaB, CTpOCHHE, (QHU3UYECKHEe WU
XUMUYECKHE  CBOMCTBAa  (peakmwu  THAPUPOBAHUSA, TaJOTCHUPOBAHUA,
TUpaTaliu, TOPeHHUsI ), TOJTy4eHHe U TPUMEHEHHE

2.5

2.6

Apenbl. benzon: cocraB, crpoeHue, (U3NUYECKHE M XUMHUYECKHE CBOICTBa
(peakuuy TaJOreHUPOBAHUS U HUTPOBAHMS), TMOIYYEHHE M IPHUMEHEHHUE.
Tomyon: cocraB, cTtpoeHue, pusnyeckrue M XMMHUYECKHE CBOMCTBA (peakuuu
raJIOrTeHUPOBAHNSA M HUTPOBAHUS), MOJy4yeHUE W NpuMeHeHHe. TOKCHMYHOCTh
apeHoB. I'eHeTnueckas CBsI3b MEXKIY YIVIEBOJAOPOJAMH, NMPUHAIIEKALUMHU K
pa3INYHBIM KJaccam

[IpuponHblE WCTOYHUKHM yriaeBoAOpoAoB. [IpuponHbII ra3 M IONYyTHBIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOs! nepepaboTku HepTH:
MEepPEroHKa, KPEKUHT (TEPMHYCCKHH, KaTaJTUTHYECKUi), mupoiu3. [IpoayKTe




3.1

nepepaboTku He(TH, X MPUMEHEHHUE B IPOMBIIINICHHOCTH | B ObITY. KameHHBII
yroJib U IPOAYKTHI €T0 MepepadoTKu

Kucnoponcoaep:xaiiue opraHn4ecKkue CoeAMHEHNS

IIpenenbHble  OAHOATOMHBIE CHOMPTHL. MeETaHON MW 3TAHON: CTPOEHUE,
¢du3nuecKkue U XMMHUYECKHE CBOMCTBA (pEaklUU C AKTUBHBIMU METaJUIaMU,
rajJlor€HOBOJIOPO/IaMU, T'OpPEHHUE), NMpUMEHEHHE. BOJOpoIHbIE CBSI3U MEXKAY
MOJIEKYJIaMH CITUPTOB. [/[eficTBHE METaHOJIa ¥ 3TaHOJA Ha OPraHU3M YEJIOBEKa.
MHOroaToMHbIE CIUPTHL. DTUIICHIJIMKONb U TIHULIEPHH: CTPOEHHE, (PH3NUECKUE
U XMMHYECKHE CBOMCTBAa (B3aUMOJEHCTBHE €O ILIEJIOYHBIMU MeETallJlaMH,
KauecTBEHHAasl peaklMsi Ha MHOIOAaTOMHbIE CHUPTHI). [leiicTBUe Ha OpraHusm
yenoBeka. [ [pumeHenue rimuepruHa u STUICHIITUKOIS

3.2

3.3

3.4

@deHoi: CTpOeHHE MOJIEKYNbl, (U3MYecKHe M XHUMHYECKHE CBOMWCTBA.
Tokcuunocts enona. [lpumenenue gpenona

Anbreruapl 1 KeToHbl. @opManbleru, aleTaibIeru/l; CTpoeHHe, (GU3NIECKUe
U XUMHYECKHME CBOICTBa (peakUMM OKHUCIEHMS U BOCCTaHOBJICHUS,
KAaueCTBEHHbIE PEAKIINH), IOJyUYEHUE U IPUMEHEHHE

OHOOCHOBHBIE IpeJieNIbHbIe KapOOHOBbIE KUCIOThL. MypaBbHHAs U yKCyCHast
KHCJIOTBI: CTpOeHHE, (pu3nyecKre M XMMUYECKHEe CBOWMCTBA (CBOWCTBa, 00IuMe
JUI Kjacca KHCJIOT, peakuus 3TepuduKanuu), MNOJIy4eHHe U IPUMEHEHHE.
CreapuHOBas U OJE€MHOBAsl KMCIOTHI KaK IIPEICTAaBUTENN BBICIINX KApOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOMOIIEee JeicTBHE

3.5

CroxHble 3QUpBI KaK POU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIIOKHBIX
a¢upos. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonornyeckas posib
KHUPOB

3.6

VYraeBojsl: cocTaB, Kiaccuukanus yrieBogoB (MOHO-, 1U- U MOJHCAXapU/IbI).
I'moko3a — mpocTeimnii MOHOcaxapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢usnyeckue M XHMMHYECKHE CBOICTBa (B3aMMOJAEHCTBHE C THIPOKCHAOM
menu(ll), okucieHume ammmayHbIM  pacTBOpoM  okcupa  cepebpa(l),
BOCCTAaHOBJICHHE, OpPO’KEHUE TIIIOKO3bI), HAX0X/IEHUE B MPUPOJIE, TPUMEHEHHUE,
ouosornueckas posb. Porocunre3. OpykTo3a Kak U3oMep TIOK03bl. Kpaxman
U LEJUTI0JI03a KaK MpUpoAHble oauMmepbl. CTpoeHHe Kpaxmalla U LEJUIF0JIO3bI.
dusnyeckue U XUMHUYECKHE CBOMCTBA Kpaxmana (THIpOIM3, KaueCTBEHHas
peakIys C HOJIOM)

A30Tcozlep>i<amne OpraHn4eCKuC COCANHCHU A

4.1

4.2

5.1

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHnuecKkue coeauHeHus. duznueckue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMepe rmiuHa). buomornueckoe
3Ha4Y€HHE aMUHOKHUCIOT. [lenTusl

benku kak mnpHUpOAHBIE BBICOKOMOJIEKYNSpHbIE coeauHeHus. [lepBuuHas,
BTOPUYHAS U TPeTHUYHas CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBAa OENKOB:
TUIPOJIN3, ACHATypalus, KaYeCTBEHHbIE peaklluy Ha OeIKu
BricokoMoneKysipHble COSMHEHMS

OCHOBHbBIE TIOHSITUSL XHMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MIOJINMEP,  CTPYKTYPHOE  3BEHO, CTENEHb MOJUMEPHU3ALMM,  CPEIHSAA
MoJieKyisipHass Mmacca. OCHOBHBIE METOJAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEMHEHUI — NOJMMEPU3ALIMsI U TOJIMKOHACHCALINS

5.2

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMs BEIIECTB M HX IPEBpalllCHUN:
O3HaKOMJIEHHE C oOpa3namMu TMPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMace, KaydyykoB. [loayyeHre CHHTETHYECKOrO KayuyKa U pe3UHbI




11 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

1

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHH

1.1

1.2

XuMu4ecKkui anemMeHT. AToM. Sapo aroma, U30TOMBL. DJIEKTPOHHAS 000JI0YKA.
DHepreTUyYecKre ypoBHH, OyPOBHUA. ATOMHBIC OpOUTAIIH, S-, P-, 0-3JICMEHTHI.
OcoOeHHOCTH pacnpeziesieHus JIEKTPOHOB MO0 OPOUTAISIM B aTOMaXxX 3JI€MEHTOB
MEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOH(UTYpAIIHs aTOMOB

Ilepnonnueckuil 3akoH u lleprogmyeckas cucreMa XMMHYECKUX DJIEMEHTOB
H.N. MenneneeBa. CBsi3b NEpUOAUYECKOT0 3aKk0oHa U [Ieproauyueckoil cucTeMbl
XUMU4eCcKux d1eMeHToB [[. M. MeHeneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMHUYECKUX DJIEMEHTOB U
o0pa3yeMblX MMM IPOCTBIX M CIIOXHBIX BEIIECTB I10 I'pyNNaM U IEPUOJAM.
3HaueHUe NEepUOJINYECKOr0 3aKOHA B Pa3BUTHH HAYKU

1.3

Crpoenue BemecTBa. XHUMHUYECKas CBS3b. BHIbI XUMHUYECKOW CBS3H
(koBajsiIcHTHasl HETOJSApHAsS W TMOJsApHass, WOHHAs, MeTauimueckas). HoHbI:
KaTHOHBl M aHUOHBL. MeXaHu3Mbl 00pa30BaHUSI KOBAJICHTHOW XHMHYECKOM
cBs131 (OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

14

BaneHTHOCTB. aﬂeKTpOOTpI/IHaTCHBHOCTB. CreneHbp OKUCIICHUS

1.5

BemiectBa MONEKyYISIpPHOIO U HEMOJIEKYJIIPHOTO CTPOEHUSI. 3aKOH OCTOSIHCTBA
cocTaBa BelleCcTBa. THUIblI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA
BEIIECTB OT THUMA KpUCTAUIMYEeCKOM pemérku. IloHsaTHe o aucnepcHbIX
cuctemax. VIcTuHHBIE U KOJUIOWJHBIE pacTBOpbl. MaccoBasi J10Js1 BEILLIECTBA B
pacTBope

1.6

1.7

1.8

Knaccudpukanus HEOPraHUYECKUX COCIMHEHHM. Homenkiarypa
HEOPraHNYECKHUX BEIECTB

Xumuueckass — peakuus.  Knaccupukauus — XMMHYECKMX — peakuud B
HEOPraHMYECKON U OPraHMYECKON XMMHH. 3aKOH COXPAaHEHUsI MacChl BEILIECTB,
3aKOH COXPAaHEHUS U NPEBPALLECHUS SJHEPIUHU IIPU XUMUYECKHUX PEaKLUIX

CKOpOCTB pCaKknuu, €€ 3aBUCHMOCTbD OT Pa3JIMIHBIX (I)aI(TOpOB

1.9

1.10

1.11

2.1

OOpatumMble peakiuu. XUMUYeckoe paBHOBecue. (akTOpbl, BIMSIOIIME Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense
OnexTponuTnueckas auccounanus. CuiibHble U crnadble ekTponuThl. Cpena
BOJHBIX PpAacTBOPOB BEIIECTB: KHUCJAs, HEWTpaibHas, MLiego4Has. Peaxnuun
HMOHHOr0 0OMeHa

OKHCIHATENEHO-BOCCTAHOBHUTEBHBIC PEAKIINN

Heoprannueckas xumus

Hemeramnst. [Tonoxxenne HemeTamuioB B [leproanyeckoit cucteMe XHMIYECKIX
anemenToB J[.U. MenneneeBa 1 0cCOOEHHOCTH CTpOEHHsI aTOMOB. PU3NUecKue
CBOICTBa HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpHUMepe KHCIOopoja,
cepsl, pochopa u yrieposa)

2.2

XWMHUYECKHUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TajOre€HOB, CEphl, a30Ta,
docdopa, yrimepoma W KpEeMHHUS) U UX  COCIAUHEHUH  (OKCHJIOB,
KHCIIOPOJICO/ICPIKANTUX KUCIIOT, BOJOPOAHBIX coeAwHEeHHi). [IpuMeHeHHe
BXHEHIIINX HEMETAJJIOB M MX COSTMHEHHM

2.3

Meramnbl. [lonoxenue metaioB B Ilepuonnueckoid cUCTEME XUMHUYECKHX
anemeHToB JI.1. MenneneeBa. OCOOEHHOCTH CTPOCHHMS AJIEKTPOHHBIX 000JI0UEK




2.4

2.5

aTomMoB MeTasutoB. O0mue ¢puznueckue cBorMcTBa MeTaIIOB. CIUTaBbI METAIIOB.
DNEKTPOXUMHUUECKHUN Psiji HAIIPSDKEHUH METaIIJIOB

XUMHYECKHUE CBOMCTBA BaXKHEMIIMX METAUIOB (HATPUM, Kaiauil, KaJIbLIMM,
MarHui, aJlfOMUHUH, [IUHK, XPOM, XKEJIe30, MEllb) U MX coenuHeHHi. OO0mme
cHocoObl Oy4YeHus: MeTauloB. [IpuMeHeHre MeTauioB B OBITY U TEXHUKE

I'eneTnyeckas CBI3b HCOPTraHNYCCKUX BCUICCTB, IPUHAMJICKAIIUX K pa3JIMIHBIM
KJj1acCaM

XUMHA U )KU3Hb

3.1

Ponp xumum B 00€CICUEHHH 3KOJOTHYECKON, SHEPTEeTHYECKON M IHUIIEBOM
0€301acHOCTH, Pa3BUTUH MEIUIMHEI. [[OHATHE O Hay4YHBIX METOJAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKITUN

3.2

3.3

[IpencraBienus 06 OOMMX HAYYHBIX MPUHIMIIAX TPOMBIIIIICHHOTO MOTY4YEeHUS
BOXHEHIMX BellecTB. YenoBeK B MUpE BEIIECTB M MaTepHaJOB: BaKHEHIIHUE
CTPOWTENbHBIE MaTepHalbl, KOHCTPYKIIMOHHBIE MaTepUaIIbl, KPACKH, CTEKIIO,
KepaMHKa, MaTepUalbl Ui JJICKTPOHUKH, HaHOMaTepuallbl, OPraHUYeCKue |
MUHEpaJIbHBIC YI00pEeHUs

XuMHUs ¥ 370pOBbE YENOBEKa: IpaBWJIa HCIOJIb30BAHUS JICKAPCTBEHHBIX
npenaparoB, INpaBuia O€30MAaCHOTO WCIIOIb30BAaHHS IIPEIapaToB OBITOBOM
XMWY B TIOBCEHEBHOM KHU3HH




YYEBHO-METOANYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

O.C. l'abpuensa, .I'. OctpoymoB, C.A. CnankoB. Yueonuk Xumus 10 kinacc. ba3osrii
YPOBEHb.

O.C. l'abpuensu, N.I'. OctpoymoB, C.A. CinankoB. Yueonuk Xumus 11 kimacc. bazoBbiid
YPOBEHb.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

["a6puensu O.C. KonrponbHble u ipoBepouHbie padboThl K yueOHuKy O.C. ['abpuensna «Xumus.
bazoBsiii ypoBens. 10 kimace»: yuedHoe mocodue/O.C. I'abpuensn, I1.H. Bepeskun, A.A.
VYmaxkosa u ap. — M. [poda.

['abpuensn O.C. KontponbsHble 1 TpoBepounbie padoTsl K yueouuky O.C. ['abpuensna «Xumus.
bazoBelit ypoBens. 11 knace»: yuebHoe nocooue/O.C. I'abpuensn, I1.H. bepeskun, A.A.
YmakoBa u ap. — M. JIpoda.

Metoauueckue pekomenaanuu k yueouuky O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnaakos.
Xumus 10 kacce.

Metoauueckue pekomenaanuu k yueouuky O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnaakos.
Xumus 11 knacc.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bubmuoreka [JOK






